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Novel substituted indoles 

The present invention relates to substituted indoles useful as pharmaceutical compounds 
for treating respiratory disorders, pharmaceutical compositions containing them, and 
processes for their preparation. 

EPA 1 170 594 discloses methods for the identification of compounds useful for the 
treatment of disease states mediated by prostaglandin D2, a ligand for orphan receptor 
CRTh2. GB 1356834 discloses a series of compounds said to possess anti-inflammatory, 
analgesic and antipyretic activity. It has now surprisingly been found that certain indole 
acetic acids are active at the CRTh2 receptor, and as a consequence are expected to be 
potentially useful for the treatment of various respiratory diseases, including asthma and 
COPD. 

In a first aspect the invention therefore provides a compound of formula (I) or a 
pharmaceutically acceptable salt or solvate thereof: 




S^r3 

(D 

in which 



R» is hydrogen, halogen, CN, nitro, SO2R*, OH, 0R\ S(0)xR*, SOzNR'R^ CONR'R^ 
NR'R^ aryl (optionally substituted by chlorine or fluorine), Cz-Ce alkenyl, Cr-Ce alkynyl 
or Ci^ alkyl, the latter three groups being optionally substituted by one or more 
substituents independently selected ftom halogen, OR* and NR^R^ SCOXR' where x is 0,1 
or 2; 

r2 is hydrogen, halogen, CN, SO2R* or CO^IR^^ ClhOU, CRiOR^ or Ci.Talkyl, the latter 
group being optionally substituted by one or more substituents ind^endently selected from 
halogen atoms, OR* and NR^R^ S(0)xR' where x is 0, 1 or 2; 
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r2 is aryl or heteroaryl each of which is optionally substituted by one or more substituents 
independentiy selected from hydrogen, halogen, CN, nitro, OH, SO2R*, OR*. SR , SOR , 
SOjNR^'. CONR'R*, NRV. NHCOR^ NHSO2R', NHCO2R', NR^S02R\ NR'COiR*. 
C2-C6 alkenyl, C2-C6 alkynyl, Ci^ alkyl, tiie latter three groups being optionally substituted 
by one or more substitoients independentiy selected from halogen atoms, OR* and NR^ , 
S(0)xR' where x = 0,1 or 2; 

R* represents aryl, heteroaryl, or Ci^alkyl aU of which may be optionally substituted by 
one or more substituents independentiy selected from halogen atoms, aryl, heteroaryl, 
OR}\ OH, NR"r", S(0)xR" (where x = 0,1 or 2), CONR''R'^ NR'*C0R*^S02NR*V^ 
NR**S02R"CN, nitro; 

and R^ independently represent a hydrogen atom, a Ci^alkyl group, or an aryl,or a 
heteroaryl, die latter tiuee of which may be optionally substituted by one or more 
substituents independentiy selected from halogen atoms, aryl, OR* andNR^'^R , 
CONR' V^ NR"COR'^ SOzMR^'R*', NR'^SOzR''; CN, nitro 
or 

R^ and R* together witii the nitrogen atom to which tiiey are attached can form a 3-8 
membered saturated heterocyHc ring optionally containing one or more atoms selected 
from O, S(0)x where x = 0,1 or 2, NR'^ and itself optionally substituted by C1-3 alkyl; 

R^ and r" independentiy represent a d-Q, alkyl, an aryl or a heteroaryl group, aU of 
which may be optionally substituted by halogen atoms; 

R* represents a hydrogen atom, C(0)R', Ci-Ce alkyl (optionally substitoited by halogen 
atoms or aryl) an aryl or a heteroaryl group (optionally substituted by halogen); 

each of R' R'", R", R", R'^ R", independentiy represents a hydrogen atom, Ci-Ce alkyl, 
an aryl or a heteroaryl group (all of which may be optionally substituted by halogen 
atoms); and 

r'" is hydrogen, C1-4 alkyl, -COC1-C4 alkyl, COYCi-C4alkyl where Y is O or NR^, 
• provided tiiat when R' is hydrogen and R^ is metiiyl, then R^ is not 2-nitrophenyl. 
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In the context of the present specification, unless oHierwise indicated, an alkyl or alkenyi 
group or an alkyl or alkenyl moiety in a substituent groiq> maybe linear, branched or 
cylclic. 

Aryl is phenyl or naphthyl. 

Heteroaryl is defined as a 5-7 membered aromatic ring or can be 6,6- or 6,5.fused bicycUc 
eachring containing oneormoreheteroatomsselectedftomN,SandO. Examples 
include pyridine, pyrimidine, thiazole, oxazole, pyrazole, imidazole, furan, isoxazole, 
pyrrole, isothiazole and azulene, naphthyl, indene, quinoline, isoquinoline, indole, 
indolizine, benzo[b]furan, benzo[b]thiophene, IH-indazole, benzimidazole. benzthiazole, 
l,2benzisothiazole, benzoxazole, purine. 4H-quinolizine, cinnoline, phlhalazine, 
quinazoline, quinoxaline, 1,8-naphthyridine, pteridine, quinolone. 

HeterocycUc rings as defined for and means saturated heterocycles, examples inchide 
morpholine, thiomorpholine, azetidine, miidazolidine, pyrrolidine, piperidine and 
piperazine. 

The term alkyl, whether alone or as part of another group, includes straight chain, branched 
or cyclic alkyl groups. 

Preferably R' is hydrogen, halogen, nitro, NR'^^nitrae, S0^\ S02NR^^ OMe, aryl. 
COiR'or Ci^ alkyl which may be optionally substituted by one or more substituents 
independently selected from halogen atoms. OR»andm»R',S(0)xR''wherex = 0. 1 or 2. 

More than one R' substituent can be present and these can be the same or different 
More preferably is aryl, hydrogen, melliyl, chloro, fluoro. nitrile. nitro. bromo. iodo. 
SOoMe, SOzEt. NRV. SOzN-alkyh, alkjd (optionally substituted by fluorine atoms) 
Most preferably R^ is hydrogen, methyl, phenyl, chloro, fluoro, iodo. nitrile, SOoMe, CF3, 
nitrile. 

The R' group or groups can be present at any suitable position on the indole ring, 
preferably the R' group(s) are (is) at the 4 and (or) 5-position. Preferably the number of 
substiutents R' other than hydrogen is 1 ot 2. 

Preferably R^ is Ci^alkyl. more preferably methyl. 
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Suitably is phenyl or heteroaryl. Suitable heteroaryl groups includes a 6,6- or 6,5-&sed 
bicyclic aromatic ring systems optionally containing one to three heteroatoms selected 
from nitrogen, oxygen or sulphur, or a 5- to 7-membered heterocyclic ring containing one 
to three heteroatoms selected from nitrogen, oxygen or sulphur. 

Examples of suitable heteroaryl groups include pyridine, pyrimidine, thiazole, oxazole, 
pyrazole, imidazole, fuian, isoxazole, pyrrole, isothiazole and azulene, naphthyl, indene, 
quinoline, isoquinoline, indole, indolizine, benzo[b]furan, benzo[b]thiophene, IH-indazole, 
brazimidazole, benzthiazole, benzoxazole, purine, 4H-quinolizine, cinnoline, phthalazine, 
quinazoline, quinoxaline, 1,8-naphthyridine, pteridine, indole, 1,2-benzisothiazole and 
quinolone. 

Preferably is quinolyl, phenyl or thiazole, each of which can be substituted as defined 
above. More preferably R^ is phenyl or quinolyl, each of which can be substituted as 
defined above. 

The R^ group may be substituted by one or more substituents fmm halogen, methoxy, 
alkyl, CF3, SOaalkyl, aryl or cyano. More preferably the substituents on B? are fluorine, 
chlorine, methyl, ethyl, isopropyl, methoxy, S02Me, trifluoromethyl or aryl. 
Preferably, substituents can be present on any suitable position of an R' group. Most 
preferably when R' is phenyl the substituents are present at Ihe 4-position. 

When R' is a heterocycle, heteroatom(s) can be present at any position in the ring. 

Preferred compounds of the invention include: 

3-((4-chlorophenyl)thio]-2,5-dimelhyl-l/f-indol-l-acetic acid; 

3-[(2-chloro-4-fluorophenyl)1hio]-2,5-dimethyl-lJy-indol-l-aceticacid; 

3-[(3-chloro-4-fluorophenyl)thio]-2,5-dimethyl-li?-uidol-l-aceticacid; 

3-[(2-methoxyphenyl)thio]-2,5-dimethyl-li/-indol-l-aceticacid; 

3-[(3-fluorophenyl)thio]-2,5-dimethyHi/-indol-l-aceticacid; 

3-[(4-ethylphenyl)thio]-2,5-dimethyl-lH-indol-l-aceticacid; 

3-[(2-chlorophenyl)thio]-2,5-dimethyl-lH-indol-l-aceticacid; 

3-[(2,5-dichlorophenyl)thio]-2,5-dimethyl-lJy^indol-l-aceticacid; 

3-[(4-fluorophenyl)thio]-2,5-dimethyl-li/-indol-l -acetic acid; 

3-[(4-chloro-2-methylphenyl)thio]-2,5-dimethyl-l/y-indol-l-aceticacid; 

3-[(4-chlorophenyl)thio]-4-cyano-2,5-dimethyl-li?-uidole-l-aceticacid; 
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5-cWoro-3-[(4-chlorophenyl)tMo]-6-cyano-2-methyl-lH-indole-l-aceti^ 
34(4-chlorophenyl)thio]-4-(ethylsulfonyl)-7-methoxy-^^^ 

3- [(4-cWorophenyl)tMo]-4-[(diethylamino)sul^^^^ 
acetic acid; 

4- cmoro-3-[(4-cWorophenyl)thio]-2-methyl-lH-indole-l-aceticacid; 

5- cmoroO-[(4-cWorophenyl)thio]-2-methyl-lH-indole-l-aceticacid; 

6- chloro-3-[(4-cWoiophenyl)thio]-2-methyl-lH-indole-l-aceticacid; 
7^moro-3-[(4-cWorophenyl)tWo]-2-methyl-lH-indole-l-aceticacid; 

3. [(4-cMorophenyl)thio]-2.methyl-5<methylsulfonyl>lH-^^^^ 

2- methyl-3-[(4-methylphenyl)thio]-6<methylsulfonyl)-ll?-m^^^^ 

4. bromo-3-[(4-cMorophenyl)thio]-2-methyl-m-indole.l-aceticacid; 

3- [(4.cWoiophenyl)tiuol-4-[4-[(l,l-dimethylethoxy)caA^ 
lif-indole-l-acetic acid; 

3-[(4-cMorophenyl)Mo3-2-methyl-4-(l-piperazinyl)-li/-indole4-aceti^ 

5. bromo-3-[(4-chlorophenyl)tliio]-2-methyl-l//-indole-l-aceticacid; 
3.[(4-chlorophenyl)thio]-2-methyl-5-pheayl-l/f-indole-l-aceticacid; 
3-[(4-chloiopheiiyl)thio]-5-cyaiio-2-inethyl-l/r-indole-l-aceticacid; 
3.[(4-cyanophenyl)thio]-2,5-diinethyl-lH-indol-l-aceticacid, 
3-[(3-methoxyphenyl)thio3-2,5-dimethyl-liy-indole-l-aceticacid; 
3-[(4-methoxyphenyl)thio]-2,5-dimethyl-li/-indole-l-aceticacid, 
3-[(3-ethylphenyl)thio]-2,5-dimetliyl-l/f-indole-l-aceticacid; 
2,5-dimethyl-3-[(2-methylphenyl)thio]-lH-indole-l-aceticaci* 
3'[(3-chlorophenyl)thio]-2,5-dimethyl-lH-indole-l-aceticacid, 
3-[(2-Fluorophenyl)thio]-2,5-dimetJiyl-lH-indole-l-aceticacid, 
34(2.6-Dichlorophenyl)thio]-2,5-<Jiinethyl-lH-indole.l-aceticaci^ 
3KlH-Imidazol-2-yltiiio)-2,5-dimethyl-lH-indole-l-acetic acid, 

2 5.Dimethyl-3-(lH-l,2,4-triazol-3-ylthio)-lH-indole-l-acetic acid; 

2!5-Dimefeyl-3-[(4-methyl-4H.1.2.4-triazol-3-yl)thio]-lif-m^^^^ 
2',5-Dime&yl-3-[(4-methyl-2-oxazolyl)Mo]-lH-indole-l-aceticacid; 

2!5-Dimethyl-3-[(l-methyl-lff-iinidazol-2-yl)thio]-lH-m^^^^ 
2',5-Dimethyl-3-[[4Kmethylsulf(myl)phenyl]thio]-lH-indole-^ 

2!5-Dimethyl-3-(8-quinolinylthio)- lif-indole-1 -acetic acid, 

3'[(4-ailorophenyl)tMo]-5-fluoro-2,4-dimethyl-lF-indole-l-aceti^ 

3.[(4-Cyanophenyl)thio]-5-fluoro-2.4-dimethyl-li/-indole-l-aceticacid; 

34(2-Chlorophenyl)thio]-5-fluoro-2,4-diinethyl-l/i'-indole-l-aceticacid; 

5.Fluoro-3-[(2-methoxyphenyl)thio]-2,4-dimethyl-lH-indole-l-a^^^^ 
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5-Fluoro-34(2-ethylphenyl)thio]-2,4slimethyl-l/f-indole-l-aceticaci<^ 
5-Fluoro-2,4wfimethyl-3-[[2-(l-methyletJiyl)phenyl]iWo]-lH-indole4^^^^ 
5-fluoro-2,4^iimeth^-3-[[2-(tiifhioromethyl)phenyl]thio]-^^ 
2,5-dime%l-4-(mefliylsulfonyl)-3-[(4-phenyl-2-thiazolyl)tlu 
3-[(3-chlorophenyl)thio]-2,5-dimethyl-4-(methylsulfonyl)- lH-indole-1 -acetic acid; 
3-[(2-chlorophenyl)thio]-2,5-dimethyl-4-(methylsulfonyl)- lH-indole-1 -acetic acid; 
3-[(4-chlorophenyl)tiuo]-5-(melhoxycaibonyl)-2-methyl-l-H-indole-l-aceticacid; 
5-carboxy-3-[(4-chlorophenyl)tiiio]-2-metiiyl-ljfir-indole-l-aceticacid; 

3- [(4-clilorophenyl)fliio]-2-mefliyl-4-nitro-l/r-indole-l-aceticacid; 

4- amino-3-[(4-chloiophenyl)thio]-2-methiyl-l-fir-indole-l-aceticacid; 
3-[(4-chlorophenyl)thio]-4-(ethylaniino)-2-methyl-l//-indole-l-acetic acid; 
3-[(4-chlorophenyl)thio]-4-iodo-2-metiiyl-ljH'-indole-l-acetic acid; 
3-[(4-chlorophenyl)thio]-2-methyi-4-plienyl-l/f-uidole-l-acetic acid; 

and phannaceutically acceptable salts thereof. 

Certain compounds of formula (I) are capable of existing in stereo isomeric forms. It will 
be understood that the invention encompasses all geometric and optical isomers of the 
compoxmds of formula (I) and mixtures thereof including racemates. Tautomers and 
mixtures thereof also form an aspect of the present invention. 

The compound of formula Q above may be converted to a phannaceutically acceptable 
salt or solvate thereof; preferably a basic addition salt such as ammonium, sodium, 
potassium, calciumi aluminium, lithium, magnesium, zinc, benzathine, cUoroprocaine, 
choline, dietiianolamine, edianolamine, eflxyldiamine, meglumine, tromethamine or 
procaine, or an acid addition salt such as a hydrochloride, hydiobromide, pho^hate, 
acetate, fumarate, maleate, tartrate, citrate, oxalate, methanesulphonate oxp- 
toluenesulphonate. Preferred salts include sodium and ammonium salts. 

The compounds of formula (I) above may be converted to a phannaceutically acceptable 
salt or solvate tiiereof. Preferred salts include sodium salts. 

In a further aspect the mvention provides a process for flie preparation of a compound of 
formula (I) which comprises reaction of a compound of formula (II): 
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(H) 

in Which R' , and R' are as defined in fonniila (I) or are protected derivatives thereof 
with a compound of formula (A): 

L-CH2CO2R*' (A) 

where R" is an ester forming group and L is a leaving groiq> in tiie presence of a base, and 
optionally thereafter in any order: 

• removing any protecting group 

• hydrolysing the ester group R" to Ihe corresponding acid 

• forming a pharmaceutically acceptable salt 

The reaction can be carried out in a suitable solvent such as THF using abase such as 
sodium hydride or the like. Suitable groups R^^ include Ci^ alkyl groups such as methyl, 
ethyl or tertiary-hutyl Suitable L is a leaving group such as halo, in particular bromo 
Preferably the compound of formula (A) is ethyl, methyl or tertiary-hutyl bromoacetate. 

Hydrolysis of the ester group R" can be carried out using routine procedures, for example 
by stirring with aqueous sodium hydroxide or trifluoroacetic acid. 

It wUl be appreciated that certain functional groups may need to be protected using 
standard protecting groups. The protection and deprotection of functional groups is for 
example, described in 'Protective Groups in Organic Chemistry', edited by J. W. F. 
McOmie, Plenum Press (1973). and Protective Groups in Organic Synthesis'. 3rd edition. 
T. W. Greene & P. G. M. Wuts, WUey-Interscience (1999). 

Compounds of formula (11) can be prepared by reacting a compound of formula (HI) with a 
compound of formula (IV)' 
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H ^ H 
(ED (TV) (H) 

in which rS and R* are as defined in formula (I). 

Preferably die reaction is carried out in acetic acid with heating. 

Or, compounds of formula (II) can be prepared by reacting a compound of formula (V) 
with a compound of formula (IV). 



S-R' 



(V) (IV) (°) 

in which R^ R^ and R' are as defined in formiila (T). 

Preferably the reaction is carried out in a suitable solvent, such as dichloromethane or 
THF, using a chlorinating agent such as sulfonyl chloride or tert-hutyl hypochlorite. 

Compounds of formulae (m), (IV) and (V) are conraiercially avaUable or can be prepared 
using standard chemistry well known in the art. 

Or, compounds of formula (I) can be prepared firom compounds of formula (VI). The 
reaction is carried out with a compound of formula (B) in the presence of a halogenating 
agent, such as iodine, in a suitable organic solvent such as DMF. 




O O 



(VD d) 
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10 



15 



in which rS R^ and R>' are as defined in fonnulas (I) and (A) or protected derivatives 
thereof. The compound of formula (1) is obtained by hydrolysis using standard conditions 
as outlined previously. 

CompoundsofformulaCVI) canbe preparedfiom compounds of formula (Vn) by reacti^ 
with a compound of formula (A) as outlined previously. 



20 




(vn) 



o 

(VI) 



Some compounds of formula (VD) are commercially available or canbeprep^from 
compounds of formula (VHI). by reaction with a compound of formula(B). Tlxereacticm 
is carried out in the presence of a thiol, preferably IhiosalicyUc acid in trifluoroacetic acid. 



N 

H " 




(vm) (VD) 

Compounds of formula (Vm) can be preparedby the reaction of a compound of form.^ 
(IV) with a compound (DQ, as described for the preparation of compounds of formula (H) 
previously, in which R> . R^ and R' are as defined in formula (11) or protected derivatives 
thereof. R*' is Ci-Cfi alkyl (for example, methyl) or equivalent to R . 

0 



<^m^ PI 



25 



(V) (K) 



R'' 

(vm) 
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Or, compounds of fonnula (VD) can be converted to compounds of fonnula (I) by reaction 
with a compound of formula (B). The reaction is carried out in the presence of iodine, in a 
suitable organic solvent such as DMF. Sometimes fbs reaction is carried out in the 
presence of a base such as sodium hydride, after a period of stirring the reaction mixtaie is 
treated with a compound of formula (A) and subsequently hydrolysed. Alternatively an 
intermediate of fornmla (Vm) can be isolated and then reacted with a compound of 
formula (A) with subsequent hydrolysis. 




fr:r Vr' 
■9 



HS-R3 (B) 



o 

(vn) CO 

Or, compounds of formula (I) can be prepared from compounds of formula (X), by 
reaction with compounds of formula (XI). 

Y S-r' HNR5R8 (XI) '^><^V< 2 

^rvi-R^ ' 

L OH 



O 

(X) 



in which R', R^ R\ R^ and are as defined in formula (I), and R" is as defined in 
formula (A) or protected derivatives thereof. Y is a halogen, preferably bromine or iodine. 
Preferably the reaction is carried out using Buchwald reaction conditions, using palladium 
catalysis. More preferably the catalyst used is Pd2(dba)3 with BINAP as a ligand. The 
reaction is carried out in toluene in the presence of a base, such as sodium tertiary butoxide 
at 1 lO'C. The ester group R" is subsequently hydrolysed as previously outlined. 

Or, compounds of formula (I) can be made firom compounds of formula (X), by reaction 
with a compound of formula (XIT). 
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O 
(X) 



(D 



in which R' R^ R^ R', and R* are as defined in formula (I), and r" is as defined in 
5 formula (A) or protected derivatives thereof. Y is a halogen, preferably bromine or lodme. 
Preferably the reaction is carried out using Suzuki coupling reaction conditions, usmg 
palladium catalysis, the catalyst used is V6(??h^),. The reaction is carried out in eth^ol 
and toluene in the presence of a base, such as sodium hydrogen carbonate at reflux. Hie 
ester group R'^ is subsequently hydrolysed as previously outlined. 

Compounds of formula (X) are pit5,ared fiom compounds of formula (H) by reachonmfli 
a compound of formula (A) as outlined above. 

Compounds of formula (XD and (XII) are commercially available or can be prepared by 
15 methods well known in the art 

Certain compounds of formula (H). (VI) (VIII) and (X) are beUeved to be novel and form a 
further aspect of the inventioiL 

20 m a fur&er aspect the invention provides a compound of formula (lA) which is a sub-class 
of formula (I): 



25 




(lA) 

in which 

R' and r' are independently hydrogen, halogen, CN, amino, nitro, C ^alkyl, Ci^alkoxy, 
SOzCi^alkyl or CONRV where R-* and R' mdependently hydrogen or Ci^alkyl; and 
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is phenyl or heteioaryl, each of these groups being optionally substituted by one or 
more substituents selected from halogen. Ci.6alkyl, Ci^oxy, SOzCi^^l, CN. amino, 
or CONR*R^ where and independoitly hydrogen or C walkyl, 
and phannaceutically acceptable salts thereof. 

In a further aspect, the present invention provides tiie use of a compound of fomiula CO, a 
prodrug, phannaceutically acpeptable salt or solvate thereof for use in therapy. 

The compounds of formula (T) have activity as pharmaceuticals, in particular as modulators 
of CRTh2 receptor activity, and may be used in the treatment (therapeutic or prophylactic) 
of conditions/diseases in human and non-human animals which are exacerbated or caused 
by excessive or unregulated production of PGD2 and its metabolites. Examples of such 
conditions/diseases include: 

(1) (the respiratory tract) obstractive airways diseases including: asthma (such as 
^ bronchial, allergic, intrinsic, extrinsic and dust asthma particularly chronic or 
inveterate asthma (e.g. late aslhma and airways hyper-responsiveness)); 
chronic obstructive puhnonary disease (COPD)(such as irreversible COPD); 
bronchitis (including eosinophilic bronchitis); acute, allergic, atrophic rhinitis 
or chronic rhinitis (such as rhinitis caseosa, hypertrophic rhinitis, rhinitis 
purulenta, rhinitis sicca), rhinitis medicamentosa, membranous rhinitis 
(including croupous, fibrinous and pseudomembranous rhinitis), scrofoulous 
rhinitis, perennial allergic rhinitis, easonal rhinitis (including rhinitis nervosa 
(hay fever) and vasomotor riiinitis); nasal polyposis; sarcoidosis; fermrar's lung 
and related diseases; fibroid lung; idiopathic interstitial pneiraionia; cystic 
fibrosis; antitussive activity; treatment of chronic cough associated with 
infl amma tion or iatrogenic induced ; 

(2) (bone and joints) arthrides including rheumatic, infectious, autoimmune, 
seronegative, spondyloarthropathies (such as ankylosing spondylitis, psoriatic 
arthritis and Reiter's disease), Behcet's disease, Sjogren's syndrome and 
systemic sclerosis; 

(3) (skin and eyes) psoriasis, atopical dermatitis, contact dermatitis, other 
eczmatous dermitides, seborrhoetic dermatitis. Lichen planus. Pemphigus, 
bullous Pemphigus, Epidermolysis bullosa, urticaria, angiodermas. 
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vasculitides, erythemas, cutaneous eosinophilias, chronic skin ulcers, uveitis. 
Alopecia areatacomeal ulcer and vernal conjunctivitis; 

(4) (gastrointestinal tract) Coeliac disease, proctitis, eosinopilic gastro-enteritis, 
mastocytosis. Crohn's disease, ulcerative colitis, irritable bowel disease; food- 
related anergics which have effects remote fmm the gut, (such as migraine, 
ifainitis and eczema); 

(5) (central and peripheral nervous system) Neurodegenerative diseases and 
dementia disorders (such as Alzheimer's disease, amyotrophic lateral sclerosis 
and other motor neuron diseases, Creutzfeldt-Jacob's disease and other pnon 
diseases. HIV encephalopa&y (AIDS dementia complex), Huntington's 
disease, ftontotemporal dementia, Lewy body dementia and vascular 
dementia), polyneuropathies (such as Guillain-Barr6 syndrome, chrome 
inflammatory demyelinating polyradiculoneuropathy, multifocal motor 
neuropathy), plexopathies, CNS demyelination (such as multiple sclerosis, 
acute disseminated/haemoirhagic encephalomyelitis, and subacute sclerosmg 
panencephalitis), neuromuscular disorders (such as myasthenia gravis and 
Lambert-Eaton syndrome), spinal diorders (such as tropical spastic paraparesis, 
and stiff-man syndrome), paraneoplastic syndromes (such as cerebellar 
degeneration and encephalomyelitis), CNS trauma, migraine and stroke. 

(6) (other tissues and systemic disease) atherosclerosis, acquired 
Immunodeficiency Syndrome (AIDS), lupus erythematosus; systemic lupus, 
erythematosus; Hashimoto's thyroiditis, type I diabetes, nephrotic syndrome, 
eosinophilia fescitis, hyper IgE syndrome, lepromatous leprosy, idiopathic 
thrombocytopenia piq)ura; post-operative adhesions, sepsis and 
ischemic/reperfiision injury in the heart, brain, peripheral limbs hepatitis 
(alcohoUc, steatohepatitis and chronic viral) . glomerulonephritis, renal 
impairment, chronic renal failure and other organs 

(7) (aflograft rejection) acute and chronic following, for example, transplantation 
of kidney, heart, liver, tang, bone marrow, skin and cornea; and chrome graft 
versus host disease; 

(8) Diseases associated with raised levels of PGD2 or its metabolites. 



wo 03/101961 



14 



PCT/SE03/00856 



Thus, the present invention provides a compound of fiwmula (I), or a pharmaceutically- 
acceptable salt or solvate thereof as hereinbefore defined.for use in therapy. 

Preferably the compounds of the invention are used to treat diseases in which the 
chemokine receptor belongs to the CRTh2 receptor subfamily. 

Particular conditions which can be treated with the compounds of the invention are asthma, 
rhinitis and other diseases in which raised levels of PGD2 or its metabolites. It is preferred 
that the compounds of the invention are used to treat asthma. 

In a further aspect, the present invention provides the use of a compound of formula ®, or 
a pharmaceutically acceptable salt or solvate thereof as hereinbefore defined in the 
manufecture of a medicament for use in therapy. 

In a further aspect, the present invention provides the use of a compound or formula (I), or 
a pharmaceutically acceptable salt or solvate thereof; as hereinbefore defined in the 
manufacture of a medicament for use in tiierapy in combination witii drugs used to treat 
asthma and rhinitis (such as inhaled and oral steroids, inhaled p2-receptor agonists and 
oral leukotriene receptor antagonists). 

In a still further aspect, tiie present invention provides the use of a compound of formula 
(T), or a pharmaceutically acceptable salt or solvate tiiereof; as hereinbefore defined in flie 
manufactiire of a medicament for the treatment of human diseases or conditions in which 
modulation of CRTh2 receptor activity is beneficial. 

In the context of the present specification, the term "tiierapy" also includes "prophylaxis" 
unless there are specific indications to the contimy. The terms "tiierapeutic" and 
"therapeutically" should be constraed accordingly. 

The invention still fiirther provides a metiiod of treating diseases mediated by PGD2 or its 
metabolites wherein tiie prostanoid binds to its receptor (especially CRTh2) receptor, 
which comprises administering to a patient a tiierapeutically effective amount of a 
compound of formula (I), or a pharmaceutically acceptable salt, solvate or prodrug thereof, 
as hereinbefore defined. 
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The invention also provides a method of treating an inflammatory disease, especially 
psoriasis,inapatientsufferingfrom,oratriskotsaiddisease.whichcompr^es 

administering to the patientatherapeuticallyeffec^tive amount ofacom^^^^ 

(D. or aphamiaceuticaUy acceptable salt or solvate fliereo^ as hereinbefore defined. 

For the above-mentioned therapeutic uses the dosage administered will, of coi^e. wy 
with the compound employed, the mode of admmistration, the treatment desired and the 

disorder indicated. 

For the above-mentioned therapeutic uses the dosagp administered will, of cou«e, vary 
vdtii the compound employed, flie mode of administration, the treatment desired and Ihe 
disorder indicated. 

•n,e compound of fctmuU (D. prodrugs aud phannaoeuScally accep«>ble salts and solvates 
n«.y be used on thdr own but v«ll g^eraBy 1« adminis«™l in the form of a 

pharm«=entical composition in which the formuU (J) compound/salt/solvate (acove 
L«fient) is in association wifliapharmaceutically acceptable adjuvant. dUuent or c^^^ 

DiLdingonthemodeotadministraUon^epharmacenticalcomposttronv^^^ 
comprise ftom 0.05 to 99 %w (per cent by wei^l), more preferably ftom 0.05 B, 80 /4w. 
still more preferably ftom 0.10 to 70 %w. and even more preferably ftom 0.10 to 50 /.w. 
of active ingredient, aU percentages by weight being based on totd composition. 

The present invention also provides a pharm«euticl composition compridng a compom»i 
of ft-rmula (D, or a pharmaceuticaUy acceptable salt or solvate thereoS as herem brfbre 
defined, in association with a phatmaceutically acceptable a^ uvant, dUuent or carr«r. 

The pharmaceutical con^sitions may be administered topieally (eg. to 4e tang and/or 
aixways or to the skin) in fli. to of solutions, suspensions, heptafluoroallcane aerosols 
and dry powder formulations; or systemicaUy, e.g. by oral admirnstratton m the fom> of 
tabl^T^sules. syrups, powders or granules, or by parenteral admimstrahon m the form 
of soh;tions or suspensions, or by subcutane«,s administration or by rectal admuns.rat.on 
in the form of suffositories or tnmsdermally. Pref^ably the compound of the mveutton .s 
administered orally. 
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The present invention also provides a pharmaceutical composition comprising a compound 
of formula (I), or a pharmaceutically acceptable salt or solvate thereof; as herein before 
defined, in association with a pharmaceutically acceptable adjuvant, diluent or carrier. 

The invention wiU now be illustrated by the foUowing non-limiting examples in which, 
unless stated otherwise: 

(i) the title and sub-titled compounds of the examples and methods were named using the 
ACD labs/name program (version 6.0) from Advanced Chemical Development Inc, 
Canada; 

(ii) unless stated otherwise, reverse phase preparative HPLC was conducted using a 
Symmetry, NovaPak or Ex-Terra reverse phase silica column; 

(iii) Flash column chromatography refers to normal phase silica chromatogr^hy 

(iv) solvents were dried with MgS04 or NaaSOA 

(v) Evaporations were carried out by rotary evaporation in vacuo and work-up procedures 
were carried out after removal of residual solids such as drying agents by filtration; 

(vi) Unless otherwise stated, operations were carried out at ambient temperature, that is in 
the range 18-25°C and under an atmosphere of an inert gas such as argon or nitrogen; 

(vii) yields are given for illustration only and are not necessarily the maximum attainable; 

(viii) the structures of the end-products of the formula (1) were confirmed by nuclear 
(generally proton) magnetic resonance (NMR) and mass spectral techniques; proton 
magnetic-resonance chemical shift vahies were measured on the delta scale and peak 
multiplicities are shown as foUows: s, singlet; d, double^ t, triplet; m, multiplet; br, broad; 
q, quartet, quin, quintet; 

(be) intermediates were not generally fiilly characterised and purity was assessed by thin 
layer chromatography (TLC), high-performance liquid chromatography (HPLC), mass 
spectrometry (MS), infira-red (IR) or NMR analysis; 

(x) mass spectra (MS): generally only ions which indicate the parent mass are reported 
when given, 'H NMR data is quoted in tiie form of delta values for major diagnostic 
protons, given in parts per million (ppm) relative to tetramethylsilane (TMS) as an internal 
standard; 

(xi) the following abbreviations are used: 



BtOAc Ethylacetate 

DMF iV;7/-Dimethyl formamide 

NMP N-methylpyrrolidine 

THF tetrahydrofuran 
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RT room temperature 
TFA trifluoroacetic acid 



Example 1 

^- f(d-chlnroDhenT iy*'iH-^^-'<^"»«thv^-^ FT-indol-l -acetic acid 

^ ) ^■r(d-.h1nrnnhenvi r^- -1-^ <^-^in..thvl-l H iticlole-l-aneric acid, ethyl ester 

A stirred solution of 3-[(4-chlorophenyl)tMo]-2,5.dirnefliyl-lH-iBdo^^ (300 mg) m dry 

N N-dimethylfonnamide (1 5 ml) was treated with sodium hydride (42 mg of a 60 /o 

d^persion in mineral oil). After 10 minutes the reaction was treated with ethyl 

bromoacetate(116m)andstirringcontinuedfor24hours. TTie reaction was poured mto 

distilled water (200 ml) and extracted with diethyl ether (3x1 00 ml). THe extracts were 

dried (MgS04), evaporated in vacuo and tiie residue purified by flash column 

chromatogr^hy eluting with lO-Zo ethyl acetate in iso-hexane. THe sub-title compound 

was obtained as a yeUow solid (yield 130 mg). , . 

NMR CDCI3 : 5(1H, m), 7.17-7.03(4H. m). 6.94(2H. m), 4.85(2H, s). 4.22(2H, q), 
2.46(3H, s), 2.40(3H, s). 1.26(3H, t). 

,. r(A.r.hlnTonhe »YiVhioP '?-dimethvl-l FT-indole-l -acetic acid 
A solution of the compound from step (i) (120 mg) in ethanol (5 ml) was treated with 
water (5 ml) and 2.5N sodium hydroxide solution (1 ml). IHe resultant suspension was 
stirred at 70°C for 1 hour and the ethanol removed in vacuo. The aqueous residue was 
acidified with 2N hydrochloric acid and the precipitate filtered off and concentrated m 
vacuo to give the title compound as an off-white solid (Yield 102 m^ 
•h NMR d.-DMSO : 513.12(1H. br s), 7.41(1H, d), 7.27(1H. m), 7.24(1H, m). 7.15(1H. 
m), 7.01-6.94(3H, m), 5.08(2H, s). 2.39(3H, s). 2.34(3H, s). 
M.pt. 219-221°C 

The examples 2-10 are examples of compounds of formula (D and were prepared by the 

following general method: ,^ ^aa^a 

To a solution of the appropriate aryl thiol (1 g) in dichloromethane (15 ml) was added 
triethylamine (1 molar equivalent) followedby l-chloroacetone (1 molar equivalen^) THe 
reaction was stirred for 2 hours. The reaction was washed with water, dned (MgS04). 
filtered, and evaporated. To thisproduct was added l-(4-methylphenyl)hydrazme 

hydrochloride (1 molar equivalent) and acetic acid (1 5 ml). Tlie reaction w^heated at 
, 70»Cfor5hours. Evaporation of solvent and purification by reverse phase HPLC (with a 
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gradient eluent system (25% MeCN/NH^aq) (0.1%) to 95% MeCNZ/NHacaq) (0.1%)) gave 
the following intennediate compounds of Table 1 . 



Intermediate I 


L 

4ame " 


S: ES(-ve^fl«-H) 1 




ur<'7-chloro-4-fluoroDhenvnthiol-2,5-diinethyl-lH- 

indole 


04 


(ii) 


^-r^"?-chloro-4-fluoroohenvRthiol-2,5-dimethyl-lH- 
indole 


J04 


(iii) 


3-[(2-methoxyphenyl)thio]-2,5-dimethyl-lH-indole 


282 




(iv) 


3-[(3-fluorophenyl)thio]-2,5-dimethyl-lH-indole 


270 


(V) 


3-1 1 'I— emyipnenyi jmioj^z, j-uiiiicuiyi- ixx-muuiw 


280 


(vl) 


3-[(2-chlorophenyl)thio]-2,5-dimethyl-lH-mdole 


286 


(vii) 


3-[(2,5-dichlorophenyl)thio]-2,5-dimefliyl-lH-indole 


320 


(viii) 


3-[(4-fluorophenyl)thio]-2,5-dimethyl-lH-indole 


270 


(ix) 


3-[(4-chloro-2-methylphenyl)thio]-2,5-dimethyHH- 
indole 


300 



Table 1 



5 

These intennediate compounds were then N-alkylated and the ester hydrolysed in a similar 
mannra: to fliat of example 1. Hiis gave the racamples 2-10 of Table 2. 



Name 



|mS: ES(-ve)(M-H) 
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3 
ii 


.[(2-chloro-4-flviorophenyl)thio3-2,5-dimethyl-lH- 
idol-1-acetic add 


52 


1 J 


rr^.chloro-4-fluorophenyl)thio]-2,5-dimethyl-lH- 
Qdol-l-acetic acid 


<o 1 

OZ j 




J-[(2-methox)Tphenyl)thioJ-2,5-aimemyi-ii:i maoi i ^ 
icetic acid 


J40 




3-[(3-fluorophenyl)thio]-2,5-dimethyl-lH-indol^ 
acetic acid 


328 




3.[(4-ethylphenyl)thio]-2,5-dime1iiyl-lH-^^^ 
lacetic acid • 


338 




b4(2.chlorophenyl)tMo]-2,^ 

ncetic acid - ' 


344 




b-[(2,5-dichlorophenyl)lMo]-2,5-diinethyU 

1-acetic acid 


378 




B-[(4-fluorophenyl)11uoJ-2,:>-aimeuiyi in muw x 
acetic acid 


328 


10 


b4(4-cmoro-2-methylphenyl)thio^ 
kndol-l-acetic acid 


B58 



Table 2 



10 



Example 11 

,-^ (^chlnrnnhenviy ^^»H-^y^^»-^-5-din.ottivl-t Ff-indole-l -acetic acid 

.■|-(A-.>,i..opV,.nvnthio1-2.5-dimrthYl-1 Ff-iTidole-4-caibomtnle 
A stirred solution ofl-[(4-cWorophenyl)^^^^^ 

(1 50 ml) at -780C was treated vdth sulphuryl chloride (2^5 rnl). After 30 rmn a prepared 
solution of iVJNT^^V'-tetrarnethyl-l.S.riaphthalenediamiBe (6.01 g) and 5-animo.2^hloro. 
benzonitrile (3.89 g) in dry dicholoromethane (80 ml) was added dropwxse over 30 mn. 
Tlxernixturewas stirred fora&rther2hours. after whichtriethylam^^ 
added and the reaction allowed to reach room temperature. Hie reaction mixture was 
diluted with dichloromethane (200 ml), washed with water, IN HCl and brme. THe 
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organic phase was dried (MgSO^), evaporated in vacuo, and the residue purified by flash 
column chromatography eluting with iso-hexane and ethyl acetate (1 : 1) to give the sub-titie 
compound (1 g). 

NMR CDCU: 5 12.52 (s,lH), 7.74 (d, IH), 7.38 (dd, IH), 7.29 (m, 2H), 6.97 (m, 2H), 
3.29 (s,3H). 

The legioisomer. 5-cWoro-3-[(4-chlorophenyl)flrio].2-methyl-lH-indole-6-caiboni^^ 
(600 mg) was also obtained. 

»H NMR CDCI3: 8 8.68 (IH, s), 7.69 (IH, s), 7.61 (IH, s). 7.15 (2H, dt), 6.91 (2H. dt), 
2.57 (3H, s). 

i{\ :^-ff4-chlorophenvnthio1-4-cvano-2.5-dimeth Yl-l ff-indole-l-acRtic acid, methyl ester 
To a stirred solution of sodium hydride (96.1 mg of 60% dispersion in mineral oU) in dry 
tetrahydrofiiran (15 ml) was added 3-[(4-chlorophenyl)thio]-2,5-dmiethyl-lf/-indole-4- 
carbpnitrile (400 mg) in dry tetrahydrofiiran (5 ml). After 30 minutes the reaction was 
treated with methyl bromoacetate (177 ^1) and stirring continued for 4 hours. The solvent 
was removed in vacuo, the residue redissolved in ethyl acetate, washed with water, brine, 
dried (MgS04), evaporated in vacuo and the residue purified by flash column 
chromatography eluting with 1:1 ethyl acetate and iso-hexane mixture. The sub-title 
compound was obtained as a yellow solid (360 mg). 

»HNMR CDCI3 : 5 7.37 (IH. d). 7.30 (IH. d). 7.18 - 7.13 (2H, m), 7.00 - 6.96 (2H, m). 
4.92 (2H, s), 3.80 (3H, s), 2.55 (3H, s). 

iti^3-rf4-chlorophenvl'>thio1-4-p.vano-2.5-d imethvl-lg-indole-l-aceticacid 
The product of step u) 0.1 g, was dissolved in THF (5 ml) andNaOH (200 jd. 1.25M 
solution). After 3 hours fiirtherNaOH (200 ^1, 1.25 M solution) was added and the 
reaction mixture was stirred ovemi^t at room temperature. The reaction mixture was 
concentrated in vacuo and the residue dissolved in water. The solution was acidified with 
dilute HCl. The resulting precipitate was filtered to give fee tide compound as a white 
solid (86 mg). 

»H NMR DMSO : 5 7.99 (IH, d). 7.47 (IH. d), 7.38 (2H. dt). 7.3 (2H. dt), 6.98 (2H, dt), 
5.25 (2H, s), 2.49 (3H, s). 
MS: APa+ [M+H] 390 

M.pt 237-238°C 



Example 12 



wo 03/101961 



21 



PCT/SE03/00856 



10 



^hlnrn-3-lf4-cMo^ »r^'>n Y^^thiol-6-cvano-2-inethYl-lH-indo^ 

i > >;^h1nro-3-rf4-ch i^^^ r^'^vnthio1-6- rvan(v?.-TneftYl 4F-iTido1e.^ acid, methyl 



ester 



The sub-title compound was preparedby the mefliod of example 11 part u) using the 
5 product of example 1 1 part i). 

The title compound was prepared by the mettiod Of example 11 part iii) using the product 



of part i) 



^HNMRDMSO: 8 8.42 (IH. s), 7.59 (IH, s). 7.3 (2H. dt). 6.99 (2H. dt), 5.24 (2H. s). 2.46 



(3H,s). 



Example 13 _ . , ^ ^ 

^ ^.....pi..» yi>ti.in1-4^ethvls« if»»Yi^--7-n..thoxv-2-me^^^^^^ 

15 acid 

g ^(4-.i,i»rophpn Ynthio1.4- f<^thy1.i,1fonvlV7-mf'thoxv-?,-TTiethYl-lH-uidole 
nie sub-title compound was prepared by the method of example 1 1 part i) from 3-ammo- 
4-methoxyphenylethyl sulfone. ^ 
NMR CDCls: 5 9.00 (IH, s), 7.91 (IH, d), 7.12 (2H. dd). 6.86 (2H, m), 6.73 (IH, d). 
20 4.05 (3H, s). 4.05 (3H, s), 3.46 (2H, q), 2.46 (3H, s) and 1.16 (3H, t). 

^^>|.^^._.i,i..n pl,.nv1Vhio1-4-fe ^h -i°^^lwn-7-methoxv-?.-me^^^ 

ariH methvl ester ^ 

The sub-title compound was prepared by the method of example 11 part u) from the 

25 product of step i). 

NMR CDCI3: 8 7.92 (IH. d), 7.13 (2H. dt). 6.85 (2H. dt). 6.73 (IH, d). 5.27 (2H. s), 

3.98 (3H, s). 3.79 (3H, s), 3.48 (2H. q). 2.38 (3H, s) and 1.18 (3H, t). 

30 acid "'\XL. 4.U 

The sub-title compound was prepared by the method of example 1 1 part m) from the 

product of step ii). ^ \ 

»HNMR DMSO: 5 7.72 (IH, d), 7.24 (2H, m), 6.96 (IH, d), 6.86 (2H. dt), 5.29 (2H, s). 
5.27 (2H. s), 3.97 (3H. s), 3.41 (2H, q). 2.34 (3H. s) and 1.01 (3H. t). 

35 

Example 14 
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3-rf4-cMorophenvnthio]-4-f(diethvlamin o^sulfonvn-7-methoxv-2-methYMg-indol^^ 
acetic acid 

i^34f4-cMorophenvntMo1-.A/^^Ar-diethvl-7-methoxv-2-m ft<hvl-lg-mdol&^ 

The sub-title compound was prepared by the mefliod of example 1 1 part i) ftom 3-amino- 

iNr^-dieth^-4-methoxy- benzenesulfonamide. 

NMR CDCU: 5 7.80 (IH. d), 7.88 (IH. s), 7.08(2H, d), 6.85 (2H. d), 6.66 (IH, d), 4.04 
(3H. s). 3.25 (4H, q). 3.79 (3H. s). 2.43 (3H. s) and 0.98 (6H, t). 

in3-rf4-cMornphenvntMo1-4-rfdieihvlamino^snlfonvl1- 7-methoxv-2-methvi-l/f-i^^^ 
acetic acid- metiivl ester 

The sub-title compound was prepared by the method of example 1 1 part ii) from the 
product of step i), used directly without any further purification. 

tit^3-rf4-chlorophenvnthio1 -^rf^''^*^Y''*"^'""^™^^°°^""'^-'^^*^°^^^^^ 
acetic acid 

The sub-title compound was prepared by the method of example 1 1 part iii) from the 
product of step ii). 
m.pt. 247-249°C 

»H NMR DMSO: 8 7.56 (IH, d), 7.18 (2H, dt), 6.85-6.79 (3H, m). 5.13 (2H, s), 3.94 (3H, 
s), 3.14 (4H, q), 2.29 (3H, s) and 0.88 (6H, t). 

Example 15 

4-chloro-3-rr4-chlorophenvnthiol-2-meflivI-lH'-to Hnle-l-aceticacid 
n4-chloro-3-f4r-chlorophenvnthio1- ^-metfivl-lH-indole 

To a suspension of (3-chlorophenyl)-hydrazine hydrochloride (2 g) in acetic acid (30 ml) 
was added l.[(4-chlorophenyl)thio]-acetone (2.24 g), acetonitrUe (20 ml) and water (10 
ml). The mixture was strirred at room temperature overnight The reaction mixture was 
concentrated in vacuo and the residue suspended in EtOAc, washed with sodium hydrogen 
carbonate solution, brine, dried (MgS04) and concentrated in vacuo. The residue was 
dissolved in acetic acid (20 ml) and heated to 80°C overnight. The reaction mixture was 
poured into water, basified using NaOH and the organics extracted into EtOAc. The 
EtOAc was washed with brine, dried (MgS04) and concentrated in vacuo. Purification by 
Flash column chromatography (10% EtOAcAiexane as eluent) gave the sub-titie compound 
(0.816 g). 

'HNMR CDCI3: 8 8.38 (s, IH), 7.27-7.23 (m, IH), 7.14 - 7.07 (m, 4H). 6.96 (dt, 2H), 
2.52 (s, 3H) 
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10 



IS 



"'^ ' TZZ ZTaunTaS in THF (5ml) was added l.OM sodium 

To a solution ofthe product from part (1) (0.2 g) in im^^anujwab 

bisCtrimethylsUyOamidesolutioninTOF (0.65ml). lliemixUK^ 

xninutes before methyl bromoacetate(62m) was added, the reaction was stored at room 

^::Lvemig^t. A^er0.3mlofl.0Msodinmbis(t.imethyl^yl)^^ 

inl^andSO^lofmethylbromoacetatewasaddedtolhemix^andwass^f^^ 

further 3 hours, 'membcture was then purified by flash column chromatography (14 /o 

EtOAc/hexane as elueht) to give sub-title compound (021 g). 

™ CDCI3: 5 7.17-7^ 1 (m. 5H), 6.95 (dt, 2H). 4.89 (s, 2H), 3.78 (^^ 

iiO 1 rhlnr- ^ Tf^t^i^»^ r>-^nvnthio1 mHhyl-l ff-mdole-1 -acetic acid 
Toasolutionof the product fromp;rt(u)(0.1lg) in -fflF (5 ml) was added a 1 .25M 
solution ofNaOH(aq) (0.25 ml).Tlie reaction was stirredoverni^t at room temp^^^^^ 

kereactionmixture was concentrated in yaa.o and the residue dissolved/suspended m 
water. The pH was adjusted to 2 using dilute HCUaq) and the orgamcs ex^^^^^^ 
EtOAc. washed withbrine. dried over MgSO. and concentrated .nvac.o.'^^^^^^^ 
purifiedbysoUdphaseextractionusingNHasorbent(2g).elutingwithacetomtri^^^ 

Lowed by 100/0 triflmoroacetic acid/acetonitrile to give the title c^^^^ 

NMR CDCI3: 6 7.54 (dd, IH), 7.27 (dt. 2H), 7.14 (d. IH). 7.08 (dd, IH). 6.95 (dt. 2H), 
5.16 (s,2H), 2.43 (s, 3H) 
MS: APCI- [M-H] 364 
M.pt. 184-18rC 



25 Example 16 . ^ ,j 

;>^-.v,inm-^-r4f-c ^i"-r>^-^»v1^tl^i°1-?-"^<^thyl-lH-indole 

The sub-title compound was p^eparedby the mefliod of example 15part(i)usmg(4. 
chlorophenyD-hydrazme hydrochloride. Product purified using flash column 



30 



33 



chromatograpliy(20%EtOAc/hexaneaseluent). ^ ^ , oxxn 

6 8.31 (s. 1H).7.48 (d, IH). 7^6 (o. 2H). 7.13 (m.3H). 6.93 (n.2H). 



2.51 (s,3H). 



product from part (i). 
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•h NMR CDCI3: 5 7.52 (d,lH). 7.27 (d, IH). 7.20-7.10(ni, 3H), 6.97-6.89 (m. 2H), 4.80 
(d, 2H), 3.79 (d, 3H), 2.47(d, 3H). 

iii^ 5-chloroO-rf4-chloroDbenvnthio1-2-i nethvl-lg-mdole-l-acetic acid 

To a solution of the product from part (u) (0.1 1 g) in THF (5ml) was added a 125 M 

solution of NaOH (aq) (0.25 ml). The reaction was stirred overnight at room temperature. 

The reaction mixture was concentrated in vacuo and the residue dissolved/suspended in 

water. The pH was adjusted to 2 using dilute HCl (aq) and the solid which precipitated 

was isolated by filtration and dried under vaccum at 40''C to give the title compound. 

•H NMR CDCI3: 5 7.60 (d, IH), 7.32 - 7.26 (m, 3H), 7.19 (dd, IH). 6.98 (dt, 2H), 5.15 (s, 

2H), 2.42 (s, 3H) . 

MS: APa- [M-H] 364 

M.pt decomposed >21 1'C 

Example 17 

6-chloro-3-ff4-chloroDhenvmhiol-2-methvI-Lg-in dole-l-aceticacid 

i^6-chloro-3-r4f-chlorophenvnthio1-2-methvl-l iy-indole 

The sub-title compound was prepared by the method of example 15 part (i). 

'H NMR CDCI3: 5 8.27 (s, 2H), 7.39 (d, IH), 7.34 (d, IH), 7.10 (m, 3H), 6.92 (m, 2H), 

2.50 (s, 3H). 

jj-) 6-chloro-3-rf4-chlaroDhenvl\fliio1-2-methvl-lg-in doTe-l-acetic acid, melhvl ester 
The sub-title compound was prepared by the method of example 15 part (ii) using the 
product from part (i). 

NMR CDCI3: 5 7.43 (d, IH), 7.27 - 7.25 (m, IH). 7.14 - 7.09 (m, 3H). 6.92 (dd, 2H), 
4.85 (s. 2H), 3.80 (d, 3H), 2.46 (d, 3H). 

iii^ 6-chloro-3-rf4-chlorophenvnthio1-2-methvl- lH^indole-l-acetic acid 

The title compound was prepared by the method of example 16 part (iii) using the product 

from part (ii). 

^HNMR CDCI3: 5 7.71 (d, IH), 7.33 (d, IH), 7.26 (dt 2H), 7.09 (dd, IH), 6.96 (dt, 2H), 
5.08 (s, 2H), 2.40 (s, 3H). 
MS: APCI- [M-H] 364 
M.pt decomposed >189 "C 



Example 18 
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10 



7..hinrn-3-[f4-rMnrnnh^i,vnthio1 --'-""'^ M'-^ fT-indole-l-acetic acid 

i )7-nh1oTO-3-f4r-r.h1nroDhe D Yl) thin1 -2-methvl-lH-indole 

nxe sub-title compound was preparedbyiiiemetiiod of example 15part(i)usmg(2- 
chlorophenyD-hydrazine hydrochloride. The product purified using Flash column 
chromatography (14%EtOAcAiexane as eluent). 

^HNMR CDCI3: 6 8.48 (s IH) 7.40 (d. IH). 7.19 (m, IH) 7.13-7.11 (m, 2H), 7.06 (t. IH). 
6.96-6.92 (m, 2H), 2.55 (s, 3H). 

i, ) 7-..hlnrn-3-rf4 -^^i»" T^^v1><hio1-?-mpthYl-1 ff-indole-1 -aretic add, methyl ester 
The sub-title compound was preparedby the method of example 15 part (ii) usmg the 

product ftom part (i). -trx 
•HNMR CDCI3: 8 7.44 (d, IH). 7.18 - 7.09 (m. 3H). 7.03 (td, IH). 6.92 (dd. 2H). 5.37 

(2H. d), 3.81 (3H. d), 2.46 (3H. d). 

7..Wnm-3-rf4- ^^^i"r.^ rh«"vl^thio1-?-methv1-1 j?-indo1e-l -acetic acid 
The title compomid was preparedby the method of example 16 part (iii) using the product 

^ ^DMSO 5 7.35 (dd. IH), 7.28 (dt, 2H). 7.20 (dd. IH). 7.07 (t, IH). 6.98 (dt. 2H). 
5.36 (s,2H), 2.45 (s,3H). 
20 MS: APCI- [M-H] 364 
M.pt decomposes > 207°C 



IS 



Example 19 

^ ..».i...pi..nyi )thio1-2-meth T'-'=-(""-^^v^>"'^fo°v^^-^ FT-indole-l -acetic acid 
25 i )^-rr4-chloroph ^" ynthin1-2-met hvl - 5 - (TnethY lsulfonYl>lg-indole 

The sub-titlecompoundwaspreparedby the method of example 11 stepi)from4- 
methylsulphonyl-aniline hydrochloride. 

'H NMR CDCI3: 5 8.78 (IH. s). 8.16 (lH,d). 7.74 (IH. dd). 7.47 (IH. d), 7.13 (2H. dt). 
6.92 (2H. dt). 3.06 (3H. s). 2.55 (3H, s). 

..r ^^,.^1..onhenvi y ^^» P-^^thvl-5-fmethv1sii1fonYlVl^ acid, metho d 

ester 

^^sub-titlecompomidwaspr^aredby the method of example 11 step ii) from the 

3s 'ntll^'cSl!: 5 8.20 (IH. d). 7.79 (IH. dd). 7.38 (IH. d). 7.14 (IH. dd). 6.92 (2H. dd). 
4.96 (2H.S), 3.79 (3H, d). 2.52 (3H, s). 
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iii'> 3-rf4-chlorophenvntfaio1-2-methvl-S-rme1hvlsul fonvn-lg-iiiHn1&.l -acetic acid 
The product of part ii) (190 mg) was treated with methanol (10 ml), LiOH (18.9 mg) and 
water (2 ml). The reaction mixture was stirred for 4 hours. The reaction mixture was 
concentrated in vacuo and the residue was dissolved in water, acidified HCl to give &e title 
compound as a white solid, 44 mg. 

•h NMR CDCI3: 5 8.19 (IH, d), 7.79 (IH. dd), 7.39 (IH, d), 7.13 (IH, dd), 6.91 (2H, dd), 
4.98 (2H,s), 3.04 (3H, s), 2.53 (3H, s). 

M.pt. 185-187''C. 

Example 20 

2.5-dimethv1-3-fr4-rmethvlsulfonvnphepvllthiol-LEr-indol e-l-aceticacid 
i\ 3-rr4-chlnrophenvntfaiol-2-mettivl-4-rmethvlsulfonvn-l/ /-indole and 3-r(4- 
chlorophenvl'>thio1-2-methvl-6-fmethvlsulfonv n-l/f-indole 
The sub-title compound was prq)ared by the method of example 19 part i) from 3- 
(methylsulfonyl)aniline hydrochloride to give a mixture of 3-[(4-chlorophenyl)thiol-2- 
methyl-6-(methylsulfonyl)-lif-indole and 3-[(4-chlorophenyl)thio]-2-methyl-4- 
(methylsulfonyl)-lH-indole. These were purified by Flash siKca chromotography with 
50%EtOAc/Hexane as eluenL This have the title product: 

'H NMR DMSO : 8 7.77 (2H, ddd), 7.33 (2H, t), 7.24 (2H, dt), 6.87 (2H, dt), 3.32 (3H. s), 
2.40 (3H, s). 

hi addition 3-[(4-chlorophenyl)thio]-2-mefliyl-6-(methylsulfonyl>lif-indole was also 
isolated. This isomer was used in example 2 step i. 

»H NMR DMSO: 5 12.30(1H, s), 7.93(1H. d), 7.50-7.59(2H, m), 7.27(2H, dd), 6.95-7. 
(2H,m), 3.19(3H, s), 2.52(3H, s). 

in 2,5-dimethvl-3-rr4-fmethvlsulfonvl>phepvnthio 1-lfr-indole-l-acetic acid 
To the product of Example 21 step i (0.28 g) dissolved in THF (5 ml) was added NaH (63 
mg, 60% dispersion in oil) and the reaction left to stir for 10 minutes. Ethyl bromoacetate 
(0.13 ml) was added and the reaction left to stir for 3 hours. EtOH (2 ml) and NaOH (2 ml, 
10% aqueous) was added and the reaction left to stir for 30 mins. Evaporation of EtOH 
fbUowed by addition of HCl (IM) gave a white precipitate. This was filtered and washed 
with diethyl ether to gave the title product as a solid (0.351 g). 

»H NMR DMSO : 5 13.33 (IH. s), 8.02 (IH, dd), 7.81 (IH, dd), 7.40 (IH, t), 7.24 (2H, dt), 
6.89 (2H, dt), 5.29 (2H, s), 3.32 (3H, s), 2.39 (3H, s) 
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MS: APCI+ [M+DMSO] 488 




ester 

To a stirred solution of sodiim hydride (45mg of 60% dispersion in mineral oil) in dry 
tetrahydrofuran (10ml) was added 3-[(4^orophenyl)tirio]-2-methyi-6Kmefliylsulfonyl)- 
IH-indole (160mg) (the product of Example 20 st^ i). After 30 minutes the reaction was 

,0 treated witii ethyl bromoacetate (78 pi) and stirring continued for 1 hour. Reaction was 
quenched with ethanol, the solvent was removed in vacuo, the residue redissolved m ethyl 
acetate, washed with water, dried (MgS04), and evaporated in vacuo and the residue 
purified by flash column chromatography eluting with 30% ethyl acetate and iso-hexane 
mixture. The sub-title compound was obtained as a white solid (180 mg). 

15 MS; ES-KM+H] 438. 

o_^».i,yi-^-^ (A.mPthvlnhenvi yi.m1-fi-rmethvlsu]foTiv1V1 fT-indole-l -acetic acid 

The product of step u) (180 mg), was dissolved in ethanol (5 ml) andNaOH (1ml of a 10% 
solution) was added. After 1 hour the reaction mixture was concentrated in vacuo and tiie 
20 residue dissolved in water. The solution was acidified with aqueuses HCl (IM) and 

exctracted with ethylaceate, washed with water, dried (MgS04), and evaporated in vacuo. 
The product was purified using NH2 resin (0.5 g). loaded in MeCN and fireed with 5% 
acetic acid/MeCN, to give 30 mg of product as a white soUd. 

»H NMRDMSO : 6 8.11 (IH, s), 7.50-7.62 (2H, m>. 7.24-7.29 (2H. m), 6.98 (2H, dd), 
25 4.96 (2H, s), 3.21 (3H, s), 2.48 (3H. s) 
MS: APCI+ [M+DMSO] 488. 



Example 22 

H-h>»»»n-^- ffd-rlilnronhenvl) thlnl-l-methvl-lFr-indole-l-aceticacid 

30 i) 4-bromo-3-rA(-«^b1nmnhenvl )thinV2-methvT-l ff-indole 

The sub-title compound was prepared by the method of example 15 part (i) using (3- 
bromophenyl)-hydrazine hydrochloride. The product purified using flash column 
chromatography (1 0% EtOAc/hexane as eluent). 

NMR CDCI3 5 7.31 (IH. s), 7.30 (2H, d), 7.13 (2H, dt), 7.02 (IH, t), 6.94 (2H. dt). 2.52 

35 (3H, s). 
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\i) 4-bromo-3-ff4-chlorophenvnthio1-2-methvl-lH-ind ole-l-acetic acid 1 1 -dimethyletfaYl 
ester 

The sub-title compound was prepared by tiie metiiod of example 1 1 part (ii) using the 
product of part (i) and ^-butylbromoacetate. The product was purified using flash column 
chromatography (10% EtOAc/hexane as eluent). 

NMR CDQa: 5 7.31 (dd, IH). 7.21 ( dd, IH), 7.14 - 7.10 (m, 2H), 7.05 (t. IH), 6.94- 
6.91 (m, 2H), 4.77 (s, 2H), 2.49 (s, 3H), 1.43 (s, 9H). 

iii^ 4-bromo-3-rf4-chloropheavnthiQl-2-methvl -lg-indole-1 -acetic acid 
To a solution of the product from part (ii) (0.09 g) in dichloromethane (2ml) was added 
trifluroacetic acid (0.1 ml). The reaction was strirred overnight at room temperature. The 
solid which had precipitated was isolated by filtration, washed with hexane and dried 
overnight under vaccum at 40°C to give the title compound (0.025 g). 

NMR (DMSO) 5 7.59 (dd, IH), 7.29-7.25 (m, 3H), 7.08 (t, IH), 6.94 (dt, 2H), 5.16 (s, 
2H), 2.43 (s, 3H). 
MS: APCI+[M+H]411 
M.pt. decomposes >213''C 

Example 23 

3-rf4-chlorophenvnthiol-4-r4-rfl.l-dimethvlethoxv ^carbonvlM-piperazinvn-2- 
methvI-lH-indole-l-acettc acid 

To a dry flask was charged the product fi:om example 22 part (ii) (Ig), N-tert- 
Butoxycarbonylpiperazine (0.48 g), Pd2(dba)3 (3 mg), 2,2'-bis(diphenylphosphino)-l,l'- 
binapthyl Binap (10 mg) and toluene (5 ml). The reaction was heated to 1 10"C for 1 hour 
then allowed to cool. The mixture was diluted with EtOAc, washed with water, dried over 
MgS04 and concentrated in vacuo. The residue was purified using Flash column 
chromatography (eluent 25% EtOAc/Hexane then 50% EtOAc/Hexane/ 1% Acetic acid). 
Further purification using reverse phase preparative HPLC (ehient MeCN/NHs (aq) ) gave 
titled compoxmd (0.021 g). 

'H NMR (DMSO) 5 7.22 (dt, 2H), 7.12 (d, IH), 7.02 (t, IH), 6.93 (dt, 2H), 6.66 (d, IH), 
4.57 (s, 2H), 3.33 (s, 4H), 2.79 (s, 4H), 2,36 (s, 3H), 1.39 (s, 9H). 
MS: APCI+ [M+H] 516 
M.pt 173°C 



Example 24 
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15 



1 IT 1 -acetic acid 1 l-dimethv lRthvl ester 

•HNMR ff>MSO) 90'C 8 121-1.15 (m, 3H), 7.08 (t. IH). 6.92 (d, 2H). 6.72 (d. IH), 4.99 
(s, 2H), 3.26 (s. 4H). 2.81 (t, 4H), 2.40 (s. JH). 1.40 (s, 18H). 

^ «^lL=tic acid added (6 »-) and r»odon .*red for a forther 1 8 ho^ 
^^waso<»oc»Ba»dinw^oand.heresid»=««»a^w.ihetberto^^^^^^^^ 

ine nuxiure w« vacuum to eiveb the title compound (0.2 g). 

Thesolidwasdriedovenughtat40Cundervacuumto^v .77,. IID 502 

»HNMR (DMSO) 90«C 8 7.28-7.20 (m. 3H), 7.12 (t, IH), 6.95 (d, 2H), 6.77 (d, IH), 5.02 
(s. 2H). 3.08 (d, 4H), 3.00 (d. 4H), 2.42 (s. 3H). 
MS:APCI-[M-H1414 
M.pt decomposes >249 °C 

The sub-title compom>d was prepared by the mefcod otexans.le . , 

I!::Xny.>hyLineh,drocb.crid..Prod»ctpurili«lbyfla*col^^ 

5r::;TcoS:SlH).7.64(d.lH).7.S(dd.2H).7.22Cd.^ 

6.93 (dt,2H), 2.51 (s,3H). 
MS:APa+tM+H)352 



...■^^.-rr4-r r-nn h"'-'^""-"'^^'-'"-'"'^'°-'-^ ^ 

^sub^tleoompoundwaspreparedbythe method otexample 11 pa«(ii)^gth. 
^^r"^«and..buty.b».oaceta.e.Prod»c.wasp,^fied.^^ 

35 chromatograpliy- 

(10% EtOAc/hexane as eluent). 
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•h NMR (DMSO) 5 7.54 (d,lH), 7.45 (d, IH), 7.34 - 7.25 (m, 3H), 6.97 (m, 2H), 5.15 (s. . 
2H), 2.41 (s,3H), 1.41 (S.9H). 

Addition of ethanol to the residue after evi^oration resulted in by-product 5-bTomo-3-f(4: 
chloroDhenvi'>thio1-2-metbvl-lH-indole-l-acetic acid, ethvl ester also been obtained after 
chromatography. 

•h NMR (DMSO) 5 7.56 (d, IH), 7.46 (d, IH), 7.34 - 7.27 (m. 3H), 6.97 (dd. 2H), 5.27 (s, 
2H). 4.17 (q, 2H), 2.41 (s, 3H), 1.21 (t, 3H). 

iii'^ 5-bromo-3-rf4-chlorophenvnthiol-2-methvl-lJy-indole-l -acetic acid, sodium salt 
To a solution of the by-product from part (ii) (0.2 g) in ethanol (10 ml) was added a IM 
solution of NaOH (aq) (0.5 ml). The reaction was stirred overnight at room temperature. 
The reaction mixture was concentrated in vacuo and the residue recrystallised from boiling 
water. The solid was isolated by filtration, dried overnight at 40**C under vaccum to give 
the title compoimd (0.13 g). 

'H NMR (DMSO) S 7.39 (d, IH), 7.37 (d, IH), 7.26 (d, 2H), 7.21 (dd, IH), 6.97 (dt, 2H), 
4.47 (s, 2H), 2.38 (s, 3H). 

Example 26 

3-[f4-chloroDhenvnthiol-2-methvl-5-phenvl-lg-indole-l -aceticacid 

it 3-rf4-chlorophenvnthio1-2-meflivl-S-phenvl-lff-indole-l-a cetic acid, ethvl ester 

To a solution of the product of exanople 25 part (ii) (0.5 g) in ethanol (0.8 ml) and toluene 

(3 ml) was added 2M sodium carbonate solution m water (1.4 ml), phenylboronic acid 

(0. 13 1 g) and tetrakis(triphenylphosphine)palladium(0) (1 .2 g). The reaction was heated to 

reflux for 2 hours, cooled and concentrated in vacuo. The residue was purified by flash 

column chromatography to give the sub-title compound (0.4 g). This was used in step (ii) 

without further characterisation. 

ii'^ 3-rf4-chlorQphenvnihio1-2-methvl-5-phenvl-lg-indole -l-acetic acid 

The title compound was prepared by the method of example 26 part (iii). Purification by 

reverse phase preparative HPLC gave the title compound. 

'H NMR (DMSO) 6 7.61-7.53 (4H, m,), 7.46- .38 (3H, m), 7.31 - 7.22 (3H, m), 7.01 (2H, 
dd), 4.91 (2H, s), 2.42 (3H, s). 
MS: APCI- [M-H] 406 

Example 27 
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^ |>^hlor„.her TM*'-H-^""-^"''''''^''-'^-'°''"'""'"'"*^''^ 

, II for 10 minu.es before ,-[4.hloroph«.yl)fl«o]-2-prop»ooe (8.49 g) w^^W^ a 

mine. »asbed»i«.Ha brine. Med „v»MgSO. 

10 title compoimd (7.5 g). ^^wj im 7iQ_7 08rm. 

■HNMR(CDCW 8 8.61 (8, IH), 7.84 (s. IH). 7.44 (dd, IH). 7.41 (d. IH). 7.19 7.08 (m. 

2H). 6.93 {dd. 2H). 2.56 (s, 3H). 

-,n 1 ffl ili1.i.ii|ilni-, mi -1 "-^-"eftvl-lFf-i.dnle-.cedcadd.e tedaiei 
!LLtifleelpound«aspr;aredby4emeU.odoWe 1, part(u)«su>g«>e 
preductftompartO). Used wiftoutferfterdiaraeterisationm part (m). 

... ,- rf4^hl.n,nhenvn f-i--1 -^--""-^-"^fl'vl-' H-indole-l-aoeric ac M 

" ^^:;lTMC'3.34(s.lH).7.S2-7.77Cn.2H).7.57(dd.lH).7.29(d.m^ 

6.98 (m, 2H), 5.23 (s, 2H), 2.46 (s, 3H), 
.MS:APa-[M-H]355 



IS 
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g^g^„, ,rin.<.l - - r ■--'>^"»'^' 

n (2 ^->^imftthvl-liy -^"'^^^-^ -Yl>acetic acid ^ , . rr j i n(\o\ 

^^^^-I^de/oU (0.64 g) was «ided b. asoluticm of 2.5^emyl-lH-«dole (2.0 g) 
taDC^ni-A««15-^'*Vlbromoa=«.te(2.7ad)wasadded,mcMy- 
^steedf6r20min. Tte reaction nnxb« was ,aeneh«i wifl. l%aqaeo.sao^c 
^rooXtractedwi«..tt^lace.a«(2xlOOnd)a»iwasbedwiU.wa« 

^ r ^nd). Tl» e-^-^ were dried (MgSO.). fiUered and evaporated ^» 
™ldabrownsolid. The soUd was dissolved in EtOH (20 nd) and aqueous sod«m 
rvl^rZ ICnl) added. After 1 hour .he soluHon was adjus,ed .o pH6 w,* a<^eous 
ri^cid (lM.-lOnU). and then evaporated .„ v^. residue was punfiedby 



wo 03/101961 



32 



PCT/S£03/008SiS 



flash column chromatography (gradient 1-10% methanol in dichloiomethane). The sub- 
tifle compoimd was obtained as a red/brown solid (1.3 g). 
MS (APa+) 204 [M+Wt 

»H NMR DMS0-d6: 5 7.22 - 7.17 (2H, m), 6.85 (IH, d), 6.1 1 (IH, s), 4.87 (2H, s), 234 
(3H,s),2.30(3H,s) 

ii^ f3-rf4-CvanoDhenvl'>t^ ^" 1-'^ . ^-dimetfa^-l.S-indol-l-vU acet ic acid, ammonium salt 
Iodine (0.51 g) was added to a solution of 4-cyanobenzenethiol (0.27 g) and the product 
from example 28 step i) (0.2 g) in DMF (5 ml). After 1 hour the solution was purified by 
reverse phase HPLC. The solvent was evaporated in vacuo and the oily residue treated 
witii ether to give a solid. Filtered off and dried to yield the title compound as a white solid 
(0.25 g). 

MS: APCI- [(M-NH4)-H]- 334 

'H NMR DMSO-d6: 5 7.62 (2H, d), 7.35 (IH, d). 7.10 (IH, s), 7.08 (2H, d), 6.97 (IH, d), 
4.80f^(2H. s), 2.36 (3H, s), 2.32 (3H, s) 

Example 29 

3-rf3-methoxvphenvnthiol-2.5-dimethvl-lg-in dole-l-aceticacid 
Iodine (0.51 g) was added to a sohition of 3-methoxylben2enethiol (0.25 g) and die product 
from example 28 step i) (0.2 g) in DMF (5ml). After 1 hour the solution was purified by 
reverse phase HPLC. The solvent was evaporated in vacuo and the oily residue treated 
with etiier to give a solid. Filtered off and dried to yield the title compound as a white solid 
(0.22 g). 

MS: APCI- [(M-H]- 340 

»HNMRDMS0-d6: 5 7.40 (IH, d), 7.16 (IH, s), 7.11 (IH, t), 6.98 (IH, d), 6.63 (IH, d). 
6.55 (IH, d), 6.45 (IH, s), 5.08 (2H, s), 3.61 (3H, s), 2.39 (3H, s), 2.34 (3H, s) 

Example 30 

3-rf4-methoxvphenvnthiol-2.S-dimethvl-lg-indole-l-acetic acid, amm onium salt 
Iodine (0.51 g) was added to a solution of 4-methoxylben2enethiol (0.25 g) and the product 
fiom example 28 step i) (0.2 g) in DMF (5 ml). After 1 hour the solution was purified by 
reverse phase HPLC. The solvent was evaporated in vacuo and the oily residue treated 
with ether to give a solid. Filtered off and dried to yield the title compound as a white 
solid (0.27 g). 
MS: APCI- [(M-H]- 340 
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^HNMRDMS0-d6: 5 7.24 (IH, d), 7.15 (IH, s), 6.95 (2H, d), 6.90 (IH, d), 6.78 (2H, d), 
4.60 (2H, s), 3.66 (3H, s), 2.38 (3H, s) and 2.33 (3H, s). 



to 



IS 



20 



25 



30 



35 



Example 31 , 
.- r(^-.thvlnhenvIW »1 add ammomum salt 

loL (0.44 g) was added to a solution of 2-eflxylbenzenethiol (0.32 g) and the product 
from example 28 step i) (0.2 g) in DMF (5 ml). After 1 hour tiie solution was punfied by 
reverse phase HPLC. The solvent was evaporated in vacuo and the oUy residue treated 
with ether to give a soUd. FUtered off and dried to yield tiie title compound as a white 
solid (0.18 g). 

MS APCI) [(M-NH4)-H]- 338 

«HNMRDMS0.d6: 8 7.26 (IH. d). 7.16 (IH, d), 7.08 (IH, s). 7.01 - 6.85 (3H. m), 6.48 
(IH. d), 4.57 (2H, s), 2.83 (2H, q). 2.34 (3H. s). 2.31 (3H. s). 1.31 (3H. t) 

Example 32 

>> g-HimPthvl-3-rf2^ -«^^^y'p>"^"vl^thiol-1fr-1ndole-1-aceticacid 
Iodine (0.29 g) was added to a solution of 2-methylbenzenethiol (0.16 g) and the product 
from example 28 step i) (0.2 g) in DMF (5ml). After 1 hour the solution was punfied by 
reverse phase HPLC. The solvent was evaporated in vacuo and the oUy residue tr^ted 
with ether to give a solid. Filtered off and dried to yield the title compound as a whxte 

solid (0.16 g). 

MS: APCI- [(M-H]" 324 

>H NMR DMSO-d6: 5 7.24 (IH, d). 7.15 (IH. d). 7.07 (IH. s). 6.97 - 6.86 (3H. m). 6.47 
(IH, d), 4.49 (2H, s). 2.42 (3H, s), 2.33 (3H. s). 2.31 (3H. s) 

Example 33 

i- rn-.hinrnnhenvi )*^««1 -^,^'^i"i«thyi-i H^indnl^l-acetic acid, sodium salt 
loL (0.29 g) was added to a solution of 3^hlorobenzenethiol (0.175 g) and the product 
from example 28 step i) (0.2 g) inEtOH (5 ml). After 1 hour the solution was punfiedby 
reverse phase HPLC. The solvent was evaporated in vacuo to yield the product as a 
colourless oil. The oil was then dissolved in methanol (10 ml) treated with aqueous 
sodium hydroxide (IM.0.52 ml) and evaporated in vacuo to yield the sodium salt as a 
white solid (0.19 g). 
MS APCI- [(M-Na)-H]- 344 

'H NMR DMSO-d6: 5 7.28 - 7.15 (2H, m). 7.13 - 7.06 (2H, m), 6.97 - 6.88 (3H. m), 4.42 
(2H, s), 2.36 (3H. s), 2.33 (3H, s) 
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Example 34 

3-rf2-Fliioropheiivnthio]-2.S-dimethvl-lg-indole- l-acetic acid, sodium salt 
Iodine (0.51 g) was added to a solution of 2-fluorobenzenethiol (0.26 g) and the product 
fiom example 28 step i) (0.2 g) in DMF (5 ml). After 1 hour the sohition was purified by 
revCTse phase HPLC. The solvent was evs^orated in vacuo to yield the product as a 
colourless oU. The oil was then dissolved in MeOH (10 ml) treated with aqueous sodium 
hydroxide (IM, 0.52 ml) and evi^rated in vacuo to yield tiie sodium salt as a white solid 
(0.08 g). 

MS APCI- [(M-Na>H]- 328 

'H NMR DMSO-d6: 5 7.24 (IH, d), 7.18 (IH, m), 7.10 (IH, s), 7.09 (IH, m), 6.91 (IH, d). 
6.56 (IH, m), 6.56 (IH, m), 4.42 (2H, s), 2.35 (3H, s), 2.33 (3H, s) 

Example 35 

3-r('2.6-DichlorophenvDthiol-2.5-dmiethvl-lfl-mdoIe-l -aceticacid 

Iodine (0.51 g) was added to a solution of 2,6-dichloroben2enethiol (0.36 g) and the 

product from example 28 step i) (0.2 g) in DMF (5 ml). After 1 hour the solution was 

purified by reverse phase HPLC. The solvent was evi^orated in vacuo and ttie oily residue 

treated with ether to give a solid. Filtered off and dried to yield the title compound as a 

white solid (0.22 g). 

MSAPa-[M-H]-378 

>H NMR DMSO-d6: 5 7.49 (2H. d), 7.29 (IH, m), 7.24 (IH, d), 7.13 (IH, s), 6.88 (IH. d), 
4.81 (2H, s), 2.44 (3H, s), 2.29 (3H, s) 

Example 36 

3-flg-Imidazol-2-vlthioV2.5-dimethvl-lg-indole-l-acetic a cid, ammonium salt 
Iodine (0.51 g) was added to a solution of li/-imidazole-2-thiol (0.20 g) and the product 
fiom example 28 step i) (0.2 g) in DMF (5 ml). After 1 hour the solution was purified by 
reverse phase HPLC. The solvent was evaporated m vacuo and the oily residue treated 
with ether to give a solid. Filtered off and dried to yield flie title compound as a white 
solid (0.23 g). 
MS APCI- [M-H]- 300 

'H NMR DMSO-d6: 8 8.15 (IH, s), 7.21 (IH, d), 7.21 (2H, s), 6.90 (IH, d). 4.51 (2H. s), 
2.40 (3H, s). 2.35 (3H, s) 



Example 37 
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y , ^nini.thvl-3-ri/ ir-i ,^,4-fria7ol-3-vlt!iioVl ff-indole-t-acetic acid 
Iodine (0.51 g) was added to a solution of l^.l^,4-triazole-3-thiol (020 g) andliie 
product from example 28 step i) (02 g) in DMF (5 ml). After 1 hour the solution was 
purified by reverse phase HPLC. The solvent was evaporated in vacuo and the oUy residue 
treated with ether to give a solid. Filtered off and dried Ix, yield the title compound as a 
white solid (0.24 g). 

^^l^D^'2d6: 5 8.15 (IH, s), 721 (IH, d). 7.20 (IH, s). 6.90 (IH, d). 4.49 (2H. s), 
2.40 (3H,s), 2.35 (3H,s) 



Example 38 . ^ .j 

c-i.i^.fhvl-3-rf4-i --^»^ yi-^'^-1-2.4-triarol-Vvmh1ol-1g-fado1e-l acid 

Iodine (0.51 g) was added to a solution of 4-methyl-4H-12,4-triazole-3-thiol (0.20 g) and 
theproduct from example 28 step i)(0.2g)inDMF(5ml).Afterlhour the solution w^ 

purified by reverse phase HPLC. The solvent was evaporated in vacuo and the oily residue 
Lted with ether to give a soUd. Filtered off and dried to yield the title compound as a 
white solid (0.21 g). 

^'l^DMSade! 5 8.44 (IH. s), 7.29 (IH, s). 7.19 (IH. d). 6.90 (IH, d). 4.46 (2H. s), 
3.52 (3H. s). 2.46 (3H, s). 2.35 (3H. s) 



} 



TCxampie 39 

^ ^nin..thvl-3-rf4-r »-^*'Y'-^-"^»'^«lvnth1ol-1 yf-indole-l-acetic acid 
Iodine (0.51 g) was added to a solution of 4-methyl.2-oxazolethiol (0.23 g) andthe product 
from example 28 step i) (0.2g) in DMF (5 ml). After 1 hour the solution was punfied by 
reverse phase HPLC. Hxe solvent was evaporated in vacuo and the oily residue treated 
with ether to give a soUd. Filtered off and dried to yield the title compound as a white sohd 
(0.23 g). 

^^^l^oSe! 5 7.69 (IH. s). 7.29 (IH. d). 7.22 (IH, s), 6.95 (IH. d). 4.78 (2H. s). 
2.42 (3H. s), 2.36 (3H, s). 1.99 (3H, s) 



Example 40 
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Iodine (0.5 1 g) was added to a solution of l-methyl-Lff-imida2»le-2-thiol (0^3 g) and the 
product from example 28 step i) (0.2 g) in DMF (5 ml). After 1 hour the solutioii was 
purified by reverse phase HPLC. The solvent was evaporated in vacuo and Has oily residue 
treated with ether to give a solid Filtered off and dried to yield the title con^und as a 
white solid (0.21 g). 
MSAPa-[M-H]-314 

'H NMR DMSO-d6: 5 7.37 (IH, s), 7.29 (IH, d), 7.15 (IH, s), 6.93 (IH, d), 6.84 (IH, s), 
4.97 (2H, s), 3.60 (3H, s), 2.49 (3H, s), 2.36 (3H, s) 

Example 41 

2^-Dimetbvl-3-rr4-fmethvIsulfonvnDhenvllthio1-lJy-indol e-l-acetic acid, ammonium 
salt 

i\ 4-fMethylsulfonvlVbenzenethiol 

l-Fluoro-4-(methylsulfonyl)-benzene (1.74 g) and sodium hydrosulphide hydrate (0.67 g) 
were dissolved in DMF (10ml) and stirred at room temperature for 24 hours. The reaction 
was quenched with water, acidified widi 2M hydrochloric acid (20 ml) and extracted widi 
ethyl acetate (2 x 50 ml). The combined extracts were then washed witii water (2 x 25 ml) 
and brine (20 ml). The organic solution was dried (MgS04), filtrared and evaporated in 
vacuo to yield the sub-title compound as a white solid (1.8 g). 
MS: ESI+r [M+H] 188 

*H NMR CDCI3: 5 7,99 (2H, d), 7.27 (2H, d), 3.05 (3H, s) 

ii^ 2.5-Dimethvl-3-rr4-fmethvlsulfonvnohenvllthi n1-l/y-indole-l -acetic acid, annmonium 
salt 

Iodine (0.51 g) was added to a solution of the product from example 41 step i) (0.565 g) 
and the product fcom example 28 step i) (0.2 g) in DMF (5 ml). After 1 hour the solution 
was purified by reverse phase HPLC. The solvent was evaporated in vacuo and the oily 
residue treated with ether to give a solid, which was filtered and dried to yield the title 
compovmd as a white solid (0.25 g) 
MS: APCI- [M-H] 388 

'H NMR DMS0-d6: 5 7.69 (2H, d), 7.31 (IH, d), 7.15 (2H, d), 7.11 (IH, s), 6.95 (IH, d), 
4.62 (2H, s), 3. 13 (3H, s), 2.36 (3H, s), 2.33 (3H, s) 

Example 42 

2.5-Dimethvl-3-(8-ouiPoUnvlthioV 1/y-indole-l-acetic acid, b ftmi-ammonium salt 
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Iodine (0 25 g) was added to a solution of 8-quinolinethiol (0.16 g) and the product from 
example 28 step i) (0.1 g) in DMF (5 ml). After 1 hour the solution was purified by 
reverse phase HPLC. The solvent was evaporated in vacuo and the oily residue treated 
with ether to give a solid, which was filtered and dried to yield the title compound as a 
white solid (0.08 g). 

MS: APCI - [M-H] 361 „ «^ a 

NMR DMS0-d6: 8 8.97 (IH. s). 8.37 (IH, d). 7.62 (2H, m). 7.32 (IH. d). 7.27 (IH, t), 
7.08 (IH, s). 6.94 (IH. d), 6.71 (IH, d), 4.69 (2H, s), 2.36 (3H, s), 2.30 (3H, s) 

Example 43 

i) 7-nhloro-5-fliinm-2.4-dimet li Y^-^-tnethvlthio-lH-indole 

A stirred solution of 2-chloro^fluoro-5-methylanUme (1.65 g) in methylene chlonde (100 
ml) under nitrogen was treated at -65»C with a solution of '^utyl hypochlorite (1.13 g) in 
methylene chloride (5 ml), stirred at-65«>C for 10 min, treated at-^5°C with a solution of 
mefliylthioacetone (1.080 g) in methylene chloride (5 ml) stirred at-65'C for 1 hour, 
treated at -65«>C with triethylamme (1 .05 g) and allowed to reach ambient temperature. 
The solution was washed, dried (MgSO,) and evaporated. The residue was punfiedby 
siUca chromatography using 25% acetone in isohexane as eluent to give the title 
compound (1.7 g). 
MS: APa - [M-H] 242 

^HNMRDMSO-d6: 5 11.67 (IH, s). 7.07 (IH, d). 2.71 (3H. d). 2.48 (3H. s). 2.19 (3^ s). 
ii^7-Cailorn-'^-fluQro-2.'^ -^'tT.p.thv1-lH-mdole 

A solution of the product ftom part i) (1.13 g) and tbiosalicyUc acid (1.43g) in 
trifluoroacetic acid (50 ml) was stirred at 60»C for 2 hours and evaporated. The residue 
was takenup in methylene chloride, washed with IN aqueous sodium hydroxide solution 
followedbywater,dried(MgS04)andevaporated. The residue was purified by sihca 
chromatography usmg 1 0% ethyl acetate in isohexane as eluent to give the title compound 
(0.82 g). 

MS: ESI 197 [M+H] „ 
•HNMRDMS0-d6: 5 11.25 (IH, s), 6.97 (IH. d). 6.28 (IH. q), 2.40 (3H, d). 2.30 (3H, d) 

ui\ 5-Fluoro-? .^I'^fttTiyl-lH-indole 

A stirred suspension of 10% palladium on carbon (200 mg) in ethanol (50 ml) was tr^ted 
with a solution of ammonium formate (2.3 g) in water (2 ml), stirred for 1 min, treated with 
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a solution the the prodact from part ii) (721 mg) in elbanol (10 ml), stirred for 2 days, 
treated with more 10% palladium on carbon (500 mg), stirred at 40°C for 2 hours and 
filtered. The solids w«e washed with ethanol and the combined filtrates were evaporated. 
The residue was taken in ether, washed, dried (Mg304) and evaporated to give tite title 
compound. 

MS:ESI + [M+H]163 

NMR CDCI3: 5 7.82 (IH, s), 7.04 - 7.01 (IH, m), 6.82 (IH, dd), 6.21 - 6.21 (IH, m), 
2.45 (3H, s), 2.40 - 2.40 (3H, m). 

iv^ Methvl 5-Fluoro-2.4-dimetfavl-lH-indol-l-vnacetate. 

A stirred suspension of the product from step iii) (2 g) and cesium carbonate (4.8 g) in 
acetone (1 00 ml) was treated with methyl bromoacetate (4.22 g), heated under reflux 
overnight, treated with more cesium carbonate (2.4 g) and methyl bromoacetate (1.3 ml), 
heated under reflux for 2 hours and evaporated. The residue was taken up in ethyl acetate, 
washed with brine (3 x), dried dried (MgS04) and evaporated. The residue was purified by 
silica chromatography using 20% acetone in isohexane as eluent to give the tide compound 
as a white solid (2.57 g) 
MS: APCI-[M-H] 253 

BP nex. 

*H NMR DMSO-d6: 5 6.92 - 6.83 (2H, m), 6.30 (IH, s), 4.76 (2H, s), 3.74 (3H, s), 2.40 - 
2.39 (6H,m). 

5-FluoTO-? | 4-diTnfithvl-lg-indol-l-vnacetic acid 
A stirred solution of the product from step iv) (2.51 g) in THF (50 ml) was treated with a 
solution of Uthium hydroxide (894 mg) in water (10 ml), stirred overnight and concentrated 
to remove most of the THF. The residue was acidified with IN hydrochloric acid and 
extiacted with mefliylene chloride. The washed and dried (MgS04) extract was evaporated 
to give the title compound as a white solid (2.33 g). 

*H NMR DMSO-d6: 8 12.98 (IH, s), 7.16 (IH, dd), 6.83 (IH, dd), 6.27 (IH, s), 4.92 (2H, 
s), 2.32 - 2.32 (6H, m) 
MS: APa-[M-H] 220 

vi^ 3-r(4-Chlorophenvnthio1-5-fluoro-2.4-dimethvl-l/f-in dole-l -acetic acid. 

A stirred solution of the product from step v) (221 mg) and iodine (508 mg) in DMF (2 ml) 

was treated witii a solution of 4-chlorothiophenol (288 m^ and stirred ovemi^t. The 
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solution was purified by reversed phase preparative HPLC to give the title compound (50 
mg). 

MS: APCI-[M-H] 362 

»H NMR DMS0-d6: 5 7.30-7.25 (3H, m), 6.97 - 6.89 (3H, m). 4.74 (2H, s), 2.44 (3H, d). 
2.36 (3H,s) 

Example 44 

:^-rr4-CvanophpnYnthin1-5-fluo r«-^-4-dimethvl-1 fT-lndole-l-acetic acid 
■Die title compound was prepared from Ihe product of exaiiq)le 49), step v) (221 mg), 
iodine (508 mg) and 4-tiiiobenzonitrile (270 mg) by the metiiod of example 49), step vi). 
MS: APCI-[M-H] 353 

'HNMRDMS0-d6: 8 7.68 - 7.63 (2H. m), 7.33 - 7.29 (IH. m). 7.12 - 7.08 (2H. m). 6.98 - 
6.92 (IH, m), 4.78 (2H. s), 2.40 (3H. d), 2.35 (3H, s) 

TCTamnle 45 

-<-ff2-Chloropfr«^iivmhiol-5-fmo rn-2.4-dimethvl-1 ff-indole-l-acetic acid 
The title compound was prepared from the product of example 49), step v) (221 mg), 
iodme (508 mg) and 2-chlorothiophenol (289 mg) by tiie method of example 49). step vi) 
MS: APCI-[M-H] 362 

'H NMR DMSO-d6: 5 7.45 - 7.42 (IH, m), 7.25 - 7.21 (IH, m), 7.13 - 7.06 (2H, m), 6.94 • 
6.87 (IH, m), 6.53 - 6.50 (IH, m), 4.53 (2H, s), 2.39 (3H, d), 2.33 (3H, s) 

Example 46 

^-ini.nro-3-rf2-n...thnxvnhenvmh i»1-^-4-diinethvl-1 FT-indoH^I -acetic acid 

O 




The titiecompound was prepared from the product of example 49), step v) (221 mg). iodine 
(508 mg) and 2-methoxythiophenol (280 mg) by the mefliod of example 49), step vi) 
MS: APa-[M-H] 358 

»H NMR DMS0-d6: 5 7.39-7.34 (IH. m), 7.08-6.93 (3H, m), 6.74-6.69 (IH, m), 6.33 (IH, 
dd), 5.09 (2H, s), 3.89 (3H, s), 2.40 (3H, d), 2.34 (3H. s) 



Example 47 
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S-Fluoro-3-rf2-ethvlphenvnthio1-2.4-dimethvl-lH'-indol e-l-aceticadd 
The title compound was prepared from the product of example 49), step v) (221 rag), 
iodine (508 mg) and 2-ethylthiophenol (276 mg) by the method of example 49), step vi) 
MS: APCI-[M-H] 356 

^HNMRDMS0-d6: 8 7^8-7.23 (IH, m),7.18 (IH, dd), 7.03-6.87 (3H, m), 6.47 (IH, dd), 

4.71 (2H, s), 2.80 (2H, q), 2.40 (3H, d). 2.35 (3H. s), 1.29 

(3H,t) 

F.Tam ple 48 

S-Flnor<»-2.4-dimethvl-3-rr2-fl-methvlethvnDhenvll thiol-lg-indole-l-acetic acid 
The title compound was prepared from the product of example 49), step v) (221 mg), 
iodine (508 mg) and 2-isopropylthiophenol (304 mg) by the method of example 49), step 
vi) 

MS: APa-[M-H] 370 

NMR DMSO-d6: 5 7.29 - 7.25 (2H, m)^ 7.03 (IH, td), 6.95 - 6.88 (2H, m), 6.47 (IH, 
dd),'4.78 (2H, s), 3.44 (IH, quintet), 2.40 (3H, d), 2.35 (3H, s), 1.30 (6H, d). 

Example 49 

S-fluoro-2.4-dimethvl-3-Ff2-rtrinuoromethvnphen vlUhiol-lg-fadole-l-acetieacid 
The'title compound was prepared from the product of example 49), step v) (221 mg), 
iodine (508 mg) and 2-trifluoromethylthiophenol (356 mg) by the method of example 49), 
stepvi) 

MS: APa-[M-H] 396 

*H NMR DMS0-d6: 5 7.70 (IH, d), 7.38 (IH, t), 7.27 - 7.23 (2H, m), 6.91 (IH, t), 6.76 
(IH, d), 4.57 (2H, s), 2.38 (3H. d) and 2.35 (3H, s). 

Example 50 

2.5-dimethvl-4-fmethvlsulfonYlV3-r(4-phenvl-2-th iazolvmhio1-lg-indole-l-aceticacid 

i^ 2.5-dimethvl-4-rmethvlsulfonvlV3-fmelhvlthioV Ig-indole 

The title compoimd was made by the method of example 43 step i) using 4-methyl-3- 

(methylsulfonyl)-benzenamine. 

*H NMR DMS0-d6: 5 1 1.94 (IH, s), 7.49 (IH, d), 7.01 (IH. d), 3.51 (3H, s), 2.69 (3H, s), 
2.55 (3H, s), 2.19 (3H, d) 

h) 2.S-diniRthvl-4-(methvlsulfonvl')- l/f-ipdole 
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A solution of the product from part a) (1.00 g) and thiosalicyUc acid (1.15 g) m 
trifluoroacetic acid (20 ml) was stirred at SO^C for 2 hours and flien concentrated in vacuo. 
The residue was taken up in methylene chloride, washed with IN aqueous sodium 
hydroxide solution followed by water, dried (MgS04) and evirated to give the title 

5 compound (0.47 g). _ ^ ^ 

Lr DMS0-d6: 5 1 1 .36 (IH. s). 7.46 (IH, d). 6.99 (IH, d). 6.64 (IH, d). 3.33 (3H. s), 

3.10 (3H, s), 2.66 (3H, s) 

. , ^-.^..u,. .,^»,.ti. Yl^,lf»nvlV3-rf4-nhnivl-?.4hiazolYl)tbio1- 1 ff-indole-l-acetic a ci^ 
x„ A stirred solution of the product from step b) (200 mg) and iodine (210 mg) in DMF (2 ml) 
was treated with 2.tiiiazolethiol, 4.phenyl. (300 mg) and stirred for 1 hour. Tlie solution 
was treated with 60% sodium hydride (4.0 molar equivalents) and stirred overmght. 

Mefliyl bromoacetate (0.30 g) was added followed after 30 minutes stirring by water (2ml) 
tetrahydrofuran (2 ml) and lithium hydroxide ( 0.20 g). After stirring a further 30 mmutes, 
15 the reaction mixture was acidified (2M HCl. 5 ml) and extracted into ethyl acetate (3 x 
10ml) Thecombinedorganicswerewashedwithsaturatedbrine(3xl0ml).dned 
(MgS04) and evaporated. The residue was purified by reversed phase preparative HPLC 
to give Hie title compound (172 mg). 

MS: APCHM-H] 471 n 
20 NMR DMS0-d6: 5 7.94- .69 (4H. m), 7.49-7.24 (3H, m), 7.19 (IH. d), 5.05 (2H. s), 

3.57 (3H, s), 3.34 (3H. s), 2.80 (3H. s). 



Eyample 51 

25 The title compound was made by the procedure of example 50 step iu) using the product 
from step ii) (200 mg) and 3-chlorobenzenethiol (0.3 g). 
The compound was purified by reversed phase preparative HPLC to give the title 

compound (40 mg). 
MS: APCI-[M-H] 422 

30 ^HNMRDMSO.d6: 5 7.83 - 7.69 (IH. m). 7.26 - 6.97 (3H. m), 6.88 - 6.73 (2H. m). 5.01 
(2H. d), 3.57 (3H, s), 3.32 (3H, s), 2.69 (3H, s) 



V.yample 52 

,-fr^^hlnrnnhenvl>^Hi»i-7 ^-Hin^ethY Wrneth v lsulfonylV lff-indole-1-acetic aci d 
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The title conq>oiind (SS mg) was prepared by the method of example 57. step iii) using the 
product from step ii) (200 mg) and 2-chlorobenzenethiol (0.3 g). 
MS:APCI-[M-H]422 

NMR DMSO-d6: 5 7.76 (IH, d), 7.39 (IH, m), 7.21 - 6.95 (3H, m), 6.34 (IH, m), 4.93 
5 (2H, s), 3.64 (3H, s), 3.29 (3H, s), 2.69 (3H, s) 

Example S3 

3-f(4«chlorophenvlHhiol-S-(methoxvcarbonvlV2>methvl-lg»indole-l-aeetic acid 

(i) 3-r(4-chlorophenvnthio1-2-methvl-liy-indole"5-carboxvlic acid 
10 To a solution of the product from part 27 (i) (2 g) in ethanol (20 ml) was added 12.5M 
solution of sodiirai hydroxide (5 ml). The mixture was heated to reflux for 4 days. After 
cooling the mixture was poured into water and the pH adjusted to 2 using concentrated 
HCl (aq). The solid which precipitated was isolated by filtration and then recrystallised 
from boiling methanol to give the sub-title compound (2g) 
15 NMR DMSO-d6: 5 12.51 (IH, s), 12.05 (IH, s), 7.96 (IH, d), 7.75 (IH, dd), 7.46 (IH, 
dd), 7.27 (2H,dd), 6.97 (2H,dd), 2.47 (3H,s) 

fii^ 3"f(4-chlorophenvnthioV2-methvl-lg-indole-5-carboxvlic acid, methvl ester 
To a solution/suspension of the product fix>m part (i) (1 g) in methanol (50 ml) was added 
20 trimethylsilylchloride (12.6 ml). After stirring at room temperture overnight the mixture 
was concentrated in vacuo to give sub-title compound in quantitative yield. 
^H NMR DMSO-d6: 5 12.12 (IH, s), 7.97 (IH, d), 7.77 (IH, dd), 7.49 (IH, dd), 7.27 (2H, 
dt), 6.97 (2H, dt), 3.80 (3H, s), 2.47 (3H, s) 

25 fiii) 3-rf4-chlorophenvl'lthio1-5«(methoxvcarbonvlV2-methvl-lg-indole-l«acetic acid. Ll- 
dimethvlethvl ester . . 

The sub-title compound was prepared by the method of example 1 1 part (ii) using the 
product of part (ii) and /-butylbromoacetate* The product was purified iising flash column 
chromatography (14%EtOAc/hexane as eluent). 

30 ^H NMR DMSO-d6: 5 8.01 (IH, d), 7.82 (IH, dd), 7.67 (IH, d), 7,28 (2H, m), 6.97 (2H, 
dt), 5.20 (2H, s), 3.81 (3H, s), 2.44 (3H, s), 1.42 (9H, s) 

fiv) 3-rf4-chlorophenvnthio1-5-(methoxvcarbonvlV2-methvl-lg-indole-l-acetic acid 
The title compoimd was prepared by the method of example (22) part (iii) using the 
35 product from part (iii). 
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•H NMR DMS0-d6: 5 13.28 (IH, s), 8.01 (IH, d), 7.81 (IH, dd), 7.68 (IH, d), 7.28 (2H, 
d), 6.98 (2H, d), 5.20 (2H, s), 3.82 (3H, s), 2.45 (3H, s). 
MS: APa- [M-H] 388 
M.pt 221-223 "C 

Example 54 

S-carboxv-3-tM-chlorophenY l>*^i"1-2-metbvl-lfr-indoIe-l-aceticacid 

ffl S-caAoxv-^-rf4-chloroph«^v1Vthio1-2-in rthvl-lH-mdole-l-acetic acid 

A suspension of the product from example 53 (0.5 g) in IM sodiinn hydroxide(aq) (3 ml) 

was heated in a sealed tube at 100°C using a microwave for 10 minutes. The mixture was 

pouredintowaterandthepHadjustedto2using2MHCl(aq). ThesoUdwhich 

precipitated was isolated by filtration, dried ovemigjit under vacuum at 50°C to give the 

title compound (0.1 g). 

NMR DMSO-d6: 5 7.99 (IH, d), 7.79 (IH. dd), 7.64 (IH, d), 7.28 (2H. dd), 6.99 (2H. 

dt), 5.19 (2H, s), 2.45 (3H,s) 
MS: APCI- [M-H] 374 
M.ptdec>302''C 

Example 55 

^-rr4-chloronhenvnthiol-?-niethvl-4-pit ro-lfl-indole-l-aceticacid 
n 3-rf4-chlomphenvl'>thio 1-2-methvl-4nitro-lfl"-indole 

To a stiired solution of 3-nitroamliiie (8g) in THF (700 ml) cooled to -78'C was added t- 
butyl hypochlorite (6.3 g) dropwise over 5 minutes. The reaction was allowed to warm to 
-65''C over 20 minutes before l-[4-chlorophenyl)thio]-2-propanone (11.6 g) was added as 
a solution in tetrahydrofuran (20 ml). After 2 hours triethylamme (8.1 ml) was added and 
the reaction aUowed to warm to room temperature. 2M HCl (aq) was added to the reaction 
mixture before concentration in vacuo. The residue was slurried in methanol and the soUd 
which precipitated isolated by filtration to give the sub-title compound (5.8 g). 
'HNMRDMS0-d6: 5 12.55 (s, IH), 7.76 (dd, IH), 7.63 (dd, IH), 7.31-7.22 (m, 3H). 
6.91 (dd,2H), 2.47 (s,3H) 

in 3-r(4-chloroP ^ftn Ynthio1-2- n iethvl-4nitro-lF-indole-acetic acid, ethyl ester 
To a stiired suspension of sodium hydride, 60% dispersion in mineral oil, (0.85 g) in THF 
(100 ml) was added the product from part (i) (5.6 g) as a solution in THF (50 ml). After 
stirring at room temperature for 30 minutes ethyl bromoacetate (2.3 ml) was added 
dropwise over 10 minutes. After 2 hours the reaction was concentrated in vacuo, the 
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residue dissolved in ethyl acetate, washed with water, brine, dried (MgS04) and 
concentrated in vacuo. Recrystallisation fix)m boiling ethanol gave the sub-title compound 
(5g). 

NMR DMS0-d6: 8 7.97 (dd, IH), 7.65 (dd, IH), 7.35 (t, IH), 7.26 (dt, 2H), 6.92 (dt, 
2H), 5.40 (s, 2H), 4.19 (q, 2H), 2.45 (s, 3H), 1.22 (t, 3H). 

iii) 3-rf4-chloroDhenvl)thio1-2-methvl-4mtro-l/f-indole-acetic acid 
To a solution of the product from part (ii) (0.1 g) in THF (5 ml) was added a IM solution 
of NaOH (aq) (0.25 ml). The reaction was stirred overnight at room temperature. The 
reaction mixture was concentrated in vacuo and the residue dissolved/suspended in water. 
The pH was adjusted to 2 using dilute HCl (aq) and the solid which precipitated isolated by 
filtration, dried under vaccum at 50**C to give the title compound (0.07 g). 

NMRDMS0-d6: 6 13.37 (s, IH), 7.97 (d, IH), 7.64 (d, IH), 7.34 (t, IH), 7.25 (dt, 2H), 
6.92 (dt, 2H), 5.28 (s, 2H), 2.45 (s, 3H). 
MS: APa- [M-H] 375 
M.pt. deOl98^C 

Example 56 

4-ammoO-ff4-chlorophenvnthiol-2-methvl"lg-indole-l-acetic acid 

i^ 4-amino-3"rf4-chlorophenvnthio1-2-meflivl-ljy-indole-l -acetic acid ethvl ester 
A suspension of the product from example 55 part (ii) (2.25 g) in ethanol (170 ml) was 
stirred m the presence of 5% Pt/C (0.5 g) under 2 bar pressure of H2. After stirring 
overnight the catalyst was removed by filtration and the filtrates concentrated in vacuo. 
Purification by flash colunm chromatography (14 % EtOAc/hexane as eluent) gave the 
sub-title compoimd (1.4 g). 

^H NMR (DMSO) 5 7.30 (dd, 2H), 7.00 (dt, 2H), 6.85 (t, IH), 6.68 (dd, IH), 6.23 (dd, 
IH), 5.33 (s, 2H), 5.09 (s, 2H), 4.16 (q, 2H), 2.33 (s, 3H), 1.21 (t, 3H). 
3-[(4-cWorophenyl)thio]-4-(ethylaniino)--2-methyl-l/^indole-l-acetic acid, ethyl ester was 
also isolated as a by product fix)m the reaction (0.33 g). 

^HNMRDMS0-d6: 6 7.32 (dd, 2H), 7.01 (dd, 2H), 6.95 (t, IH), 6.73 (d, IH), 6.16 (d, 
IH), 5.70 (t, IH), 5.11 (s, 2H), 4.16 (q, 2H), 3.05 (dt, 2H), 2.34 (s, 3H), 1.21 (t, 3H), 1.02 
(t,3H). 



ii) 4-amino-3-ff4-chlorophenvnthioV2-methvMff-indole-l-acetic acid 

Title compound was prepared using the method of example 1 part (iii) (0.03 ^. 
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NMR (DMSO) 8 7.29 (dt, 2H), 7.01 (dt, 2H), 6.88 (t, IH), 6.76 (d, IH), 6.30 (d,lH), 
4.99 (s,2H), 2.33 (s, 3H). 
MS: APCI- [M-H] 345 
M.ptdec>235°C 

Example 57 

■^-rf4-chloronlienvmhiol-4-fcthvlamino V2-methvl-lK-indol&-l-aceacacid 

The compoimd was prepared tising the method of example 55 part (u) using the by product 

from example 2 part (i). Purification by reverse phase preparative HPLC. 

NMR DMS0-d6: 5 7.29 (dt, 2H), 7.02 (m, 2H), 6.88 (t. IH) 6.64 (d, IH), 6.1 1 (d, IH), 
5.66 (t, IH), 4.51 (s, 2H), 3.04 (dt, 2H). 2.31 (s, 3H), 1.01 (t, 3H). 
MS:APa+[M+H]375. 

Example 58 

3-ff4-chlorophenvnthiol-4-iodo-2-m ethvl-lg-indol&-l-aceticacid 

(i\ 3-r('4-chlQrophenvDt Tiio 1-4-iodo- 2-methvl-m-indole 

The sub-title compound was prepared by the method of example 27 part (i) using 3- 
iodoaniline. The product was purified using flash colunrn chromatography 
(14%EtOAcAxexane as eluent). 

^H NMR DMS0-d6: 5 1 1 .99 (IH, s), 7.50 (IH, dd), 7.44 (IH, dd), 7.26 (2H, m), 6.92 - 
6.84 (3H,m), 2.43 (3H,s) 

fii^ 3-rf4-cblnrnphenvnthio1-4-iodo-2 -methvl-lg-indn1e-l-acetic acid 

The sub-title compound was prepared by the method of example 1 1 parts (u) and part (iii) 

using the product fix>m part (i). 

'HNMRDMS0-d6: 8 7.52 (2H, d), 7.25 (2H, dt). 6.93 - 6.86 (3H, m), 4.86 (2H, s), 2.40 
(3H,s) 

MS: APCI- |M-H] 456 
Example 59 

3-rf4-chloroplienvnthio1-2-niethvl-4-ph envl-lH-ipdo»e-l-acetlcacid 

i-> 3-rf4-chlomphenvnthio1-2-methvl-4-phe n v1-lff-ipdQle-l-acetic acid, 1,1-dimethyletfa^ 

ester 

To a solution of the product of example 22 part (ii) (0.5 g) in ethanol (0.8 ml) and toluene 
(3 ml) was added 2M sodium carbonate solution in water (1.4 ml), phenylboronic acid 
(0.131 g) and tetrakis(triphenylphosphine)paUadimn(0) (1 .2 g). The reaction was heated to 
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reflux for 2 hours, cooled and concentrated in vacuo. The residue was purified by flash 
colunm chromatography to give the sub-title compound (0.4 g). This was used in stq) (ii) 
without further characterisation. 

ii^ 3-rf4-chlorophenvnthioV2-methvl-4-Dhenvl-lg-indole-l-acetic acid 
To a solution of the product firom part (i) (0.4 g) in dichloromethane (10 ml) was added 
trifluoroacetic acid (2 ml), the reaction was stirred at room temperature overnight The 
reaction was concentrated in vacuo and the residue dissolved/suspended in water. The pH 
was adjusted to 2 using 2M HCl(aq) and the solid which precipitated was isolated by 
filtration. This was purifed using reverse phase preparative HPLC (MeCN/NH3(aq) as 
eluent) to give a solid. The solid was suspended in water and the pH was adjusted to 2 
using 2M HCl(aq), the solid was isolated by filtration, triturated with hexane and dried 
overnight at 40°C under vaccum to give the title compound (0.15 g). 

NMR DMSO-Ki6: 5 7.55 (d, IH), 7.26 - 7.07 (m, 8H), 6.87 (d, IH), 6.56 (m, 2H), 5.18 
(s,2H),2.40(s,3H). 
MS: APCI+[M+H] 408 
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Pharmacological Data 

Ligand Bip din p Assay 

(^H]PGD2 was purchased from Peridn Elmer Life Sciences with a specific activity of 100- 
210Ci/mmol. All otiifflr chemicals were of analytical grade. 

HEK cells expressing rhCRTh2 / Gal6 were routinely maintained in DMEM containing 
10% Foetal Bovine Serum (HyClone>, Img/ml geneticin, 2mM L-ghitamine and 1% non- 
essHitial amino acids. For the preparation of membranes, tiie adherent transfected 
HEKcells were grown to confluence in two layer tissue culture factories (Fisher, catalogue 
number TKT-170-070E). Maximal levels of receptor expression were induced by addition 
of 500mM sodium butyrate for the last 18 hours of culture. The adherent cells were washed 
once with phosphate buffered saline (PBS, 50ml per cell factory) and detached by the 
addition of 50ml per cell factory of ice-cold membrane homogenisation buffer [20mM 
HEPES (pH 7.4), O.lmM dithiothreitol, ImM EDTA, O.lmM phenyl methyl sulphonyl 
fluoride and lOO^g/ml baciti^cin]. Cells were pelleted by centrifiagation at 220xg for 10 
minutes at 4°C, re-suspended in half the original volume of fresh membrane 
homogenisation buffer and disrupted using a Polytiron homogeniser for 2 x 20 second 
bursts keeping the tube in ice at all times. Unbroken cells were removed by cmtrifugation 
at 220xg for 10 minutes at 4°C and the membrane fraction pelleted by centrifugation at 
90000xg for 30 minutes at 4"'C. The final pellet was re-suspended in 4 ml of membrane 
homogenisation buffer per cell fectory used and the protein content determined. 
Mraribianes were stored at -SO'C in suitable aUquots. 

All assays were performed in Commg clear bottomed, white 96-well NBS plates (Fisher). 
Prior to assay, the HEK cells membranes containing CRTh2 were coated onto SPA PVT 
WGA beads (Amersham). For coating membranes were incubated with beads at typically 
25ng membrane protein per mg beads at 4''C with constant agitation overnight. (The 
optimimi coating concentrations were determined for each batch of membranes) The beads 
were pelleted by centrifugation (800xg for 7minutes at 4''C), washed once witii assay 
buffer (50mM HEPES pH 7.4 containing 5mM magnesium chloride) and finally re- 
suspended in assay buffer at a bead concentration of lOmg/ml. 

Each assay contained 20^1 of 6.25nM ['H]PGD2, 20h1 membrane saturated SPA beads 
both in assay buffer and 10|il of compound solution or 13,14-dihydro-15-keto 
prostaglandin Da (DK-PGDa, for determination of non-specific binding. Cayman chemical 



wo 03/101961 



48 



PCT/SE03/00856 



company). Compounds and DK-PGD2 were dissolved in DMSO and diluted in the same 
solvent to lOOx the required final concentration. Assay buffer was added to give a final 
concentration of 10% DMSO (compounds were now at lOx the required final 
concentration) and this was the solution added to the assay plate. The assay plate was 
incubated at room temperature for 2 hours and counted on a Wallac Microbeta liquid 
scintillation coimter (1 minute per well). 

Compoimds of formula (T) have an IC50 value of less than (<) 10|xM. 

Specifically, example 23 has a pICso = 6.05, example 50 has a pICso = 7.2 and example 29 

has a pICso = 8.35. 
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CLAIMS 

1. A compound of fomula (I) or a phaimaceuticaUy acceptable salt thereof: 




CO 

in which 

R> is hydrogen, halogen, CN, nitro. SO2R*, OH, 0R^ S(0)xR^ S02NR'R^ CONR^R^ 
NRV, aryl (optionally substituted by chlorine or fluorine), C2-C6 alkenyl, C2-C6 alkynyl 
or Ci^ alkyl, fbs latter three groups bemg optionally substituted by one or more 
substituents independently selected fiom halogen. 0R« and NR^*, S(0)xR'' where x is 0,1 
or 2; 

r2 is hydrogen, halogen, CN, SO2R' or CONRV, CH2OH, CH2OR'' or Cyalkyl, the latter 
group being optionally substituted by one or more substituents independently selected from 
halogen atoms, OR* and ^IR^R^ S(0)xR' where x is 0, 1 or 2; 

R^ is aryl or heteroaryl each of which is optionally substituted by one or more substituents 
independently selected from hydrogen, halogen, CN, nitro, OH, SO2R*. OR , SR , SOR , 
S02NR5R^ CONR'R^ NR^R', NHCOR^ NHSO2R*, NHCO2R', NR'S02R^ NR'COzR . 
C2-C6 alkenyl, C2-C6 alkynyl, Ci^ alkyl, the latter three groups being option^y substituted 
by one or more substituents independently selected from halogen atoms, OR* and NR^ . 
S(0)xR^ where x = 0,1 or 2; 

R'* represents aryl, heteroaryl, or Cealkyl all of which may be optionally substituted by 
one or more substituents independently selected from halogen atoms, aryl, heteroaryl, 
OR'"*, OH, NR"R'^ S(0)xR" (where x = 0,1 or 2), CONR' V^ NR'*C0R»^S02NR•^'^ 
NR**S02R^^ CN, nitro; 

R^ and R** independently represent a hydrogen atom, a Ci^alkyl group, or an aryl,or a 
heteroaryl, the latter three of which may be optionally substituted by one or more 



wo 03/101961 



PCT/SE03/00856 



50 

substituents independently selected from halogen atoms, aryl, OR^ and NR^'^R*^ 

CONR'^R^^ NR^^COR^^ SOzNR^ V^ NR'^SOjR'^ CN, nitre 

or 

R^ and R^ together with the nitrogen atom to which they are attached can form a 3-8 
membered saturated heterocylic ring optionally containing one or more atoms selected 
from O, S(0)x where x = 0,1 or 2, NR^^ and itself optionally substituted by Ci-3 alkyl; 

R^ and R^^ independently represent a CrCa, alkyl, an aryl or a heteroaryl group, all of 
which may be optionally substituted by halogen atoms; 

R* represents a hydrogen atom, C(0)R^ Ci-Ce alkyl (optionally substituted by halogen 
atoms or aryl) an aryl or a heteroaryl group (optionally substituted by halogen); 

each of R^ R^^ R^^ R^^ R^^ R^^, independently represents a hydrogen atom, d-Ce alkyl, 
an aryl or a heteroaryl group; and 

R*^ is hydrogen, C1-4 alkyl, -C0CrC4 alkyl, COYCi-C4alkyl where Y is O or NR''. 

each of R^ R^^, independently represents a hydrogen atom, Ci-Ce alkyl, 

an aryl or a heteroaryl group (all of which may be optionally substituted by halogen 
atoms); and 

R^^ is hydrogen, C1-4 alkyl, -C0CrC4 alkyl, COYCrC4alkyl where Y is O or NR^ 

• provided that when R^ is hydrogen and R^ is methyl, then R^ is not 2-nitrophenyl. 

2. A compound according to claim 1 in which R^ is aryl, hydrogen, methyl, chloro, 
fluoro, nitrile, nitro, bromo, iodo, SOaMe, SOaEt, NR'^R^, S02N-alkyl2. 

3. A compound according to claim 1 or 2 in which R^ is Ci-6alkyl. 

4. A compound according to claim 3 in which R^ is quinolyl, phenyl or thiazole. 
substituted by one or more fluorine, chlorine, methyl, ethyl, isopropyl, methoxy, S02Me, 
trifluoromethyl or aryl.groups. . 



5. 



A compound according to claim 1 selected from: 
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3-[(4K;Uorophenyl)thio]-2,5-KJimethyl-lJEf-mdol-l-aceticacid; 

3-[(2-cWoro-4-fluorophenyl)1hio]-2,5-dimethyl4H-indol-l-aceticadd; 

3-[(3-cWoro-4-fluorophenyl)thio]-2,5^iimeth)d-lH-mdol-l-aceticadd; 

3-[(2-methoxyphenyl)tWo]-2,5-dimetiiyl-lH-mdol-l-aceticacid; 

3-[(3-fluorophenyl)tiiio]-2,5-dime1hyl-lif-mdol-l-aceticacid; 

3-[(4-e%lphenyl)tluo]-2,5-dimefliyl-lff-indol-l-aceticacid; 

3-[(2-cMorophenyl)tMo]-2,5-<limethyl-lJy-indol-l-^^ 

3-[(2,5-dichlorophenyl)lMo]-2,5-dimelii^-lH-indol-l-aceticacid; 

3-[(4-fluorophenyl)thio]-2,5-dimethyl-lJy-indol-l-aceticacid; 

3-[(4-chloio-2-metiiylphenyl)flno]-2,5-dimethyl- Iff-indol-l-acetic acid; 

3-[(4-cUoiophenyl)thio]-4-cyano-2,5-dimethyl-lJ?-mdole-l -acetic acid; 

5-chloro-3-[(4-chlorophenyl)thio]-6-cyano-2-methyl-lH-indole-l-aceticacid; 

3-[(4-cmorophenyl)thio]-4-(ethylsulfonyl>7-methoxy-2-me11iyl-lH-indole-l-aceti^ 

3- [(4-chlorophenyl)thio]-4-[(diethylamino)sulfonyl]-7-methoxy-2-m^ 

acetic acid; 

4- chloro-3-[(4-clilorophenyl)thio]-2-methyl-lfl-indole-l-aceticacid; 

5- chloro-3-[(4-chlorophenyl)thio]-2-methyl-lH-indole-l-aceticacid; 

6- chloro-3-[(4-chlorophenyl)thio]-2-methyl-lff-indole-l-aceticacid; 

7- chloro-3-[(4-cliloroplienyl)thio]-2-methyl-lfl'-indole-l-aceticacid; 

3- [(4-cmorophenyl)thio]-2-methyl-5-(methylsulfonyl>lH-indole-l-aceti 

2- methyl-3-[(4-methylphenyl)thio]-6-(methylsulfonyl>l/f-indole-l-aceticadd; 

4- bromo-3-[(4-chlorophenyl)tiiio]-2-methyl-lJy-indole-l-aceticacid; 

3- [(4-cWoTophenyl)thio]-4-[4-[(ia-dimethylethoxy)carbonyl]-l-piperazin^^^^^ 

Iff-indole-l -acetic acid; 

3-[(4-cWoiophenyl)tWo]-2-methyl-4-(l-piperazinyl)-liy-indole-l-aceticadd; 

5- bromo-3-[(4-cWorophenyl)thio3-2-methyl-lJEr-iiidole-l-aceticacid; 
3-[(4-chlon)phenyi)thio]-2-methyl-5-phenyl-lF-indole-l-aceticacid; 
3-[(4-chloioplienyl)thio]-5-cyano-2-methyl-l/f-indole-l-aceticacid; 
3.[(4.cyanophenyl)thio]-2,5-dimethyl-lff-indol-l-aceticacid, 
3-[(3-me1iioxyphenyl)tiiio]-2,5-dimethyl-l/y-indole-l-aceticacid; 
3-[(4-methoxyphenyl)thio]-2,5-dimethyl-lH-indole-l-aceticacid, 
3-[(3-ethylphenyl)thio]-2,5-dimetliyl-l//-indole-l-acetic acid 
2,5-dimethyl-3-[(2-methylphenyl)thio]-l£r-indole-l-aceticacid; 
3-[(3-chlorophenyl)thio]-2,5-dimethyl-l//-indole-l-aceticacid, 
3-[(2-Fluorophenyl)thio]-2,5-dimethyl-lif-indole- 1-acetic acid, 
3-[(2,6-Dichlorophenyl)thio]-2,5-dimethyl-l/f-indole-l-aceticacid; 
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3-<lfr.Imidazol-2-ylthio)-2,5-dimethyl-l/f.m^^ acid, 
2,5-Dimethyl-3-(li/-l,2,4-triazol-3-ylthio)-li^md^ 
2,5-Dimethyl-3-[(4-methyM^^lA4-triazol.3-yl)t^^^ 
2,5-Dimethyl-3-[(4-methyl-2-oxa2olyl)tliio]-lJ7-indole-l-ac^^ acid; 
2,5-Dimethyl-3 -[( 1 -methyl- l/f-iinida2X)l-2-yl)thio]- 1/f-indole- 1 -acetic acid; 
2,5-Dimethyl-3 -[[4-(methylsiilfonyl)phenyl]thio]- liZ-indole- 1 -acetic acid, 
2,5-Dimethyl-3-(8-quinoIinylthio)- 1/f-indole-l -acetic acid, 
3-[(4-Chlorophenyl)thio]-5-fluoro-2,4-dimethyl- 1/f-indole- 1 -acetic acid; 
3-[(4-Cyanophenyl)thio]-5-fluoro-2,4-dimethyl-l/^indole-l-aceticacid; 
3-[(2-ailorophenyl)thio]-5-fluoro-2,4-dimethyl-liy-indole-l-a acid; 
5-nuoro-3-[(2-methoxyphenyl)thio]-2,4-dimethyl-lif-indole-l- 
5-Huoro-3-[(2-ethyIphenyl)thio]-2,4-dimethyl-li/-indole-l-ace acid; 
5-FluorcH2,4-dimethyl-3-[[2-(l-methylethyl)phenyl]thio]-li^^ 
5-fluoro-2,4-dimethyl-3-[[2-(trifluoromethyl)phenyl]thio] 
2,5Klime&yl-4-(methylsulfonyl)-3-[(4-phenyl-2-tM^^ 

3-[(3-cMorophenyl)thio]-2,5-^methyl-4-(methylsulfonyl)- l^T-indole-l-acetic acid; 
3-[(2-cMorophenyl)thio]-2,5-dimethyl-4-(methylsidfonyl^^ l/f-indole-l-acetic acid; 
3-[(4-cUorophenyl)tWo]-5-<methoxycaii)onyl)-2-metihiyl-l/f^ 
5-carboxy-3-[(4-cWorophenyl)tWo]-2-methyl-lfl^-indole^ acid; 

3- [(4-cmorophenyl)tliio]-2-methyl-4-mtro-liy-indole-l-acetic acid; 

4- anDuno-3-[(4-cWorophenyl)thio]-2-metfayl-l/^indole-l-aceticacid; 
3-[(4-clilorophenyl)thio]-4-(ethylamino)-2-methyl-lff-indole acid; 
3-[(4-chlorophenyl)thio]-4-iodo-2-methyI-lfl'-indole-l-aceticacid; 
3-[(4-chlorophenyl)thio]-2-methyl-4-phenyl-lif-indole-l-aceticacid; 

and phannaceutically acceptable salts thereof. 

6. A compound of fomiula (I) according to any one of claims 1 to 5 for use in therapy. 

7. A method of treating a disease mediated by prostaglandin D2, which comprises 
administering to a patient a therapeutically effective amount of a compoxmd of formula CD, 
or a phannaceutically acceptable salt as defined in claims 1 to 6. 

8. A method of treating according to claim 7 wherein the disease is asthma or rhinitis. 

9. A process for the preparation of a compound of formula (I) which comprises reaction 
of a compoxmd of formula (II): 
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in which K\ and are as defined in fonnida (I) or are protected derivatives thereof 
with a compoiind of formula (A): 

L-CH2CO2R" (A) 

where R^' is an ester forming group and L is a leaving group in the presence of a base, a 
optionally thereafter in any order: 

• removing any protecting group 

• hydrolysing the ester group R" to the corresponding add 

• forming a pharmaceutically acceptable salt 

10. A compound of formula ^ as defined in clahn 9. 

11. A compound of formula (I) for use in the treatment of a disease mediated by 
prostaglandin D2. 



INTERNATIONAL SEARCH REPORT 


International application No. 

PCT/SE 03/00856 


A. CLASSIFICATION OF SUBJECT MATTRR 

C07D 209/30, 403/12. 417/12.413/12. A61K31/405, 31/41.78.31/4196. 
Tpry 31/422,3 1/4709.3 1/427. A61P 1 1/06.1 1/00.29/00 ^ 
According to International Patent Classirication (IPC) or to both naUonal dMsificadon and IPC 


B. FIELDS SEARCHED 


Minimum documentittion searched (dassification system followed by classincation symbols) 

IPC7: C07D, A61K 


Documentation searched other than minimum documentation to the extent that such documents are induded m the fieWs searched 

SE,DK,FI,NO classes as above 


"ifectromc dau base consulted during the international search (name of data base and. where practicable, search terms used) 
PPO-INTFRNAL. WPI DATA. CHEM.ABS DATA. PAJ . _ 


C. DOCUMENTS CONSIDERED TO BE RELEVANT 




Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to daxm No. 


X 
X 

' A* - 


STN International, File CAPLUS, CAPLUS accession 
no. 1977:535057, Document no. 87:135057, Sankyo 
Co., Ltd.: "3-Indolyl thio ethers"; & 
JP,A2,52039671, 19770328, RN 64137-76-4, 
54491-43-9, 56366-45-1 

STN International, File CAPLUS, CAPLUS accession 

no. 2001:338492, Document no. 134:353315, Wakunaga 
Pharmaceutical Co., Ltd.: "Preparation of . indole 
derivatives as chymase inhibitors and drugs 
containing the same as the active ingredient"; 
& WO, Al, 2001032621, 20010510, RN 64137-76-4, 
336186-33-5 


10 
10 


)( Furth 


er documents arc listed in the continuation of Box C. Q See patent family annex. 


• Special catespries of died documents: T" later document published after the international filing date or pria^t> 

"E" earti cr application or patent but published on or after the intcma:ionaI »x" document of particul ar rcj evance: the cl aimed invention cannot be 
filing date considered novel or cannot be considered to involve an invenuvc 

'L' document which may throw doubts on priority claim(s) or which is step when the document is taken alone 

dlecl to establish the puWicadon date of another dtaUon or other . document of particular relevance: the claimed invention cannot be 
special reason (as spcaficcQ conadercdio involve an inventive step when the documents 

•O" document referring to an oral dxsclowe, use, exhibition or other combined wth one or more other such documents, such combinanon 
means being obvioas to a person sJdlled in the art 

-P- document publidied prior to the IntemationaJ filing date but later than document member of the same patent family 

the pnonty date claimed *^ * — 


Date of the actual completion of the international search 
29 Auaust 2003 


Date of mailing of the international search report 

0 2 -09- 2003 


Name and mailing address of the ISA/ 
Swedish Patent Office 
Box 5055. S-102 42 STOCKHOLM 
Facsimile No. + 46 8 666 02 86 


Authorized ofllccr 

Gerd Strandell/Els 

Tclephone'No. +46.8 782 25 00 



Form PCT/ISA/210 (second sheet) (July 1998) 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/SE 03/00856 



I C fContinuation). DOCUMEhTTS CONSIDERED TO BE RELEVANT 



1 Category* 



1 



Rdevaot to ' 



No. 



Tetrahedron Letters, Vol. 26, no. 15 » IJJS, 

JoSfina Garcia et al: "A novel synthesis of 
3-cyanoindoles and a new route to 
inSle-3-carboxylic acid derivatives!", page 1827 
page 1830. RN 98508-73-7. page 1828. no. 7.1,5 



STM International. File CAPLUS. ^APLUS accession 

no. 1988:549279, Document no. 109:149279, AtKinson, 
Joseph G. et al: "A new synthesis of 
3-arylthioindoles''; & Synthesis (1988), (6). 480 1 



J. 



table 4, Ua, b, c. e. f 



'^^'^rairMklfuS^^ "An "e?f icienrklfenylation 
S?aJoma?ics using highly active quinone mono 
S,S-Icetal bearing a Pentafluorophenylthio group 
p4ge 1077 - page 1080. page 1079, 3k, 3o. 3p 



Tetrahedron Letters, Vol. 42, no. 31, 2001, 
iii^ke Harv et al: "Efficient synthesis of 

td?Sd?o-?H-imidazole-2-yl)-lH-indoles" , page 

5187*- page 5189, RN 227803-35-2 



Ora Chem., Vol. 61, no. 5, 1996, ^u-^4«r 
Pi4rre Ha^iel et al: "Regioselective Synthesis of 
S xS Indole 2.3-Bis(sulfides). A Study of the 
Me^Snism of the Second sulfenylation of Indole . 
page 1573 - page 1577. 3a. 3c 



Fonn PCr/ISA/210 (continuation o f second sneei) tJuiy ivvoj 



INTERNATIONAL SEARCH REPORT 



International application No. 
PCT/SE 03/00856 



C (Conlinnafiwi). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



atafion of document, with in^cafion, where appropriate, of the rdewanl passages | Rdevant to dmn No. 

10 



EP 0530907 Al (MERCK & CO. INC.), 10 March 1993 
(10.03.93), RN 56366-45-1, 148900-60-1 



WO 9516687 Al (ABBOTT LABORATORIES), 22 June 1995 
(22.06.95), RN 32884-74-5, page 35, no. 44 



VfO 9419321 Al (MERCK & CO., INC.), 1 Sept 1994 

(01.09.94), RN 148900-60-1, 56366-45-1, page 19, 
line 1 - line 10, page 40, XV, Table I, Table IV-A. 
Table VII 



EP 0576347 Al (ELF SANOFI), 29 December 1993 
(29.12.93), RN 156233-81-7 



EP 1170594 A2 (PFIZER PRODUCTS INC.), 
9 January 2002 (09.01.02), page 22, 
line 6 - line 21; page 34, figure lOB(C) 



GO 1356834 A (IMPERIAL CHEMICAL INDUSTRIES 
LIMITED), 19 June 1974 (19.06.74) 



STN International, File CHEMCATS. CHEMCATS 

accession no. 2000:1027702, 26 April 2001, 
8004-3013, IH-Indole-l-acetic acid, 
2-inethyl-3-(phenylthio)-, ethyl ester", 
CAS Registry No. 300860-50-8 



STN International, File CAPLUS, CAPLUS accession 
no. 1983:488557, Document no. 99:88557, 
Luescher, Immanuel F. et al: "Deblocking of 
o-nitrophenylsulfenyl-protected peptides by 
anmonium thiocyanate and (2-methyl-2-indolyl)acetic 
acid"; Helv. Chira. Acta (1983), 66(2), 602-5 



10 



10 



10 



1-11 



1-11 



1-5 



1-5 



Fonn PCT/ISA/2I0 (continuation of second sheet) (July 1998) 



INTERNATIONAL SEARCH REPORT 




Box I Observations where certain claims were 



found unsearchable (ContinBation of Item 1 of first sheet) 



This intemational search 



n^port has not been established in respect of certain clain« under Article 1 7(2Xa) ^ 



^ bliSSltetftosubjectmatternotrequiredtobesearchedbythis 
see next page 



' ^ 2::,*°S'4cSpartsofthei„te.a«o„alapp«^^^^ 

B^tcnt that no meaningful intemational search can be earned out. specifically. ^ ^ 

Formula (XI) in claixa 9 cannot be correct ^-^^ j:,tLrr^5 1 
between and the ring. Therefore, the f S^e 1- 

10 is based on formula (II) in the descrxptxon page 7, Ixne i i 

line 4 . 

° SSL'Sga..dcpendentclaimsanda.notdmftedinaccordanc^ _ 



Observations where unity of InventtonlslackingCContlnuation of itemZof first sheet) 



This Intemational Searching Authority found multiple inventions in this intemational application, as follows: 



1. n Asallrequiredadditionalsearchfeesweretimelypaidlvtheapplicant.lhisintemationalsea^^ 

* — ' searchable claims. 

2. n Asallsea..hableclaimscouldbesearchedwithouteffortjustifyinganadditiona>fee.thisA«thori.^ 
' — ' of any additional fee. 

3. n Asonlysomeoftherequi«dadditionalsearchfeesweretimelypaidbyAeapplicant..hisintemationalsea«^^ 
covers only those claims for which fees were paid, specifically claims Nos.: 



4 n NorequiredadditionalsearchfeesweretimelypaidbytheapplicantConsequently.thisintem^^^^^ 
restricted to the invention first mentioned in the claims; it is covered by daimsNos.: 



Remark on Protest 



Q The additional search fees were accompanied by the applicant's protest 
Q No protest accompanied the payment ofadditional search fees. 



Form PCT/lSA/2 1 0 (continuaUon of first sheet ( 1 )) (July 1 



INTERNATIONAL SEARCH REPORT 



Internationa] application Na 
PCT/SE03/00856 



Claims 7,8 relate to methods of treatment of the human or animal 
body by surgery or by therapy /diagnostic methods practised on the 
human or animal body/Rule. 39.1(iv). Nevertheless, a search has » 
been executed for these claims. The search has been based on the 
alleged effects of the compound/ composition 



Form PCT/ISA/210 (extra sheet) (Julyi998) 



INTERNATIONAL SEARCH REPORT 

Information on patent family members 26/07 /03 



International application No. 
PCT/SE 03/00856 



Patent document 
cited in search report 



EP 



0530907 A 



Publication 
date 

10/03/93 



Patent family 
member(s) 



Publication 
date 



AU 

AU 

CA 

EP 

IL 

OP 

JP 

NZ 

US 

WO 

ZA 



A 
A 



656615 B 
2216292 A 
2077283 
0678508 

102982 D 
2568361 B 
5208910 A 

244131 A 
5527819 A 
9305020 A 
9206708 A 



09/02/95 

11/03/93 

07/03/93 

25/10/95 

OO/OO/OO 

08/01/97 

20/08/93 

26/07/95 

18/06/96 

18/03/93 

28/04/93 



WO 



9516687 Al 22/06/95 



AT 

AU 

AU 

BR 

DE 

DK 

EP 

SE 

ES 

IL 

JP 

PT 

US 



212992 T 
690620 B 
1303695 A 
1100809 A 
69429827 D,T 
734386 T 
0734386 A,B 
0734386 T3 
2173171 T 
111963 D 
9507474 T 
734386 T 
5486525 A 



15/02/02 
30/04/98 
03/07/95 
23/11/99 
21/11/02 
27/05/02 
02/10/96 

16/10/02 
00/00/00 
29/07/97 
31/07/02 
23/01/96 



WO 



9419321 Al 01/09/94 



AU 

BG 

BG 

BR 

CA 

CN 

EP 

FX 

HU 

HU 

JP 

MO 

PL 

PL 

US 



6254294 A 
62089 B 
99879 A 
9405737 A 
2156420 A 
1119856 A 
0686148 A 
953954 A 
74614 A 
9502468 D 
8507067 T 
953308 A 
175788 B 
310410 A 
5527819 A 



14/09/94 

26/02/99 

29/02/96 

05/12/95 

01/09/94 

03/04/96 

13/12/95 

23/08/95 

28/01/97 

00/00/00 

30/07/96 

24/10/95 

26/02/99 

11/12/95 

18/06/96 



EP 



0576347 Al 29/12/93 



CA 
FR 
HU 
HU 
JP 
MX 
US 
US 
US 



2098983 A 
2692574 A,B 

70188 
9301840 
6056776 
9303742 
5401855 
5508431 
5567827 



A 

D 
A 
A 
A 
A 
A 



24/12/93 

24/12/93 

28/09/95 

00/00/00 

01/03/94 

31/05/94 

28/03/95 

16/04/96 

22/10/96 



EP 



1170594 A2 09/01/02 



IL 
JP 
US 



144101 D 

2002098702 A 
2002022218 A 



00/00/00 
05/04/02 
21/02/02 



Form PCr/lSA/210 (patent family annex) (July 



INTERNATIONAL SEARCH REPORT 
Infonnation on patent family m embers 



26/07/03 



International application No. 

PCT/SE 03/00856 



Patent document 
cited in search report 



Publicadon 
date 



Patent family 
member(s) 



Publication 
date 



GB 



1356834 A 19/06/74 



AR 
AR 
AR 
AT 
AT 
AT 
AT 
AT 
~AU 

BE 
CA 
CH 
CS 
CS 
DD 
DE 
EG 
ES 
ES 
FR 
HU 
IE 
IL 
JP 
NL 
PH 
SE 
SO 
SU 
US 
US 
ZA 
AT 
AT 



198064 A 

203626 A 

203627 A 
100174 A 
100274 A 
320633 B 

328431 B 

328432 B 
•464145 B 
4738172 A 

790679 A 
983932 A 
577499 A 
178120 B 
178144 B 
105611 A 
2253927 A 
11358 A 
408226 A 
437311 A 
2158464 A,B 
169711 B 
37998 B,L 
40521 A 
48056667 A 
7214807 A 
10303 A 
384856 B,C 
527135 A 
577980 A 
3884919 A 
4012513 A 
7207007 A 
100374 A 

328433 B 



31/05/74 

30/09/75 

30/09/75 

15/06/75 

15/06/75 

25/02/75 

25/03/76 

25/03/76 

14/08/75 

11/04/74 

27/04/73 

17/02/76 

15/07/76 

31/08/77 

31/08/77 

05/05/74 

10/05/73 

28/02/77 

01/02/76 

01/04/77 

15/06/73 

28/02/77 

07/12/77 

25/06/75 

09/08/73 

07/05/73 

10/11/76 

24/05/76 

30/08/76 

25/10/77 

20/05/75 

15/03/77 

27/06/73 

15/06/75 

25/03/76 



Form PCr/lSA/210 (patent family annex) (July 1998) 



THIS PAGE BLANK (USPTO) 



